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Chapter 1. DPEROIXJCTION AND OVERVIEW 



How much more does it cost to live in Boston than Atlanta? 
What difference in salary would make living in either city 
equally attractive? These qiiestions, about any cities^ arise 
because prices differ from one community to another and workers 
feel that salaries should be adjusted so that everyone on the 
same job, no matter where he lives, has the same purchasing 
power • Workers also recognize that differences in the quality of 
life are involved, and some additional adjustment in salary 
should be made to account for advantages in climate, work and 
recreation opportunities, and other living conditions. 

What sODout wages? Which city has the highest overall wage 
level? Where are wages for individual occupations likely to be 
higher? Should employees be compensated if asked to move to a 
less attractive part of the country? 

Together, measurement of cost of living, quality of life, 
and wages can identify significant geographical differences, of 
importance, to families, firms, and the cities represented. 
Management and labor need such information to negotiate 
reasonable and fair wages. On retirement families are still 
concern about living costs and amenities. This study attempts to 
provide new geographical dimensions in these three areas — cost 
of living, amenities, and wages — of potential value to almost 
every citizen. 

The universal concern in these matters stems from our common 
desire as citizens for equity — fairness in our wages, fairness in 
the quality of life we experience. This personal quest also 
extends to a civic concern for equity in provision of public 
services. Does a hundred dollars per pupil spent for education 



Author's Note: Substantially contributing to this study is 
the consul and statistical assistance provided i^y Nabeel Alsalam 
and Martin E. Orland of the Office of Economic Research and 
Improvement , U.S. Department of Education . Stephen M . Barro , 
SMB Economic Research, Inc., read and provided valuable comments 
on an initial approach attempted. While these individuals should 
receive credit, deficiencies in the study remain the sole 
responsibility of the author. 

The commitment of the Department of Education to support 
this project was made through the Office of Research, Division of 
Higher Education and Adult Learning, Salvatore Corrallo, 
Director. 

Special thanks is due C. A. Kasdorf, Co-Chairman, ACCRA Cost 
Living Index, for permission to publish the ACCRA price data, and 
P. E. Pereira, Chief Editor, Dodge Cost System, for permission 
to publish the Dodge Unit Cost data. 
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in Houston buy as much as in Boston? Since wages and other costs 
involved vary from city to city, equal public services cannot be 
provided unless expenditures are proportionally adjusted. The 
last part of this study presents such an adjustment factor using 
the wages and other price data reported in earlier chapters. 

The public is not as familiar with the problem of 
geographical equity as the differences involved warrant. This is 
due in part to oui* being accustomed to measuring value or worth 
in nominal (face-value) dollars. However y consistent inflation 
has taught most consumers to recognize the eroding value of their 
real income over time as measured by the Consumer Price Index 
(CPI) . And public attention will increasingly be given to 
geographical differences in the real value of wages and 
government allotments as this information becomes available and 
publicized. 



Study Overview and Rationale for Geocrraphical Indexes 

This study seeks to advance piiblic knowledge and use of 
geographical differences in cost of living, amenities, wages, and 
cost of government services. These differences are important to 
individuals seeking optimal locations, and within groups seeking 
equitable treatment in locational assignments. Indexes for these 
factors are reported for 579 cities together with state averages. 
A state summary is presented in Table A at the end of this 
chapter. Together the indexes provide tools useful to managers , 
employees, unions, citizens, and government officers for 
incorporating geographical differences in analyzing and 
establishing salaries and county, city, and state budgets. 

Spatial price differences for the goods and services 
purchased by families for their everyday living are reported in 
this study by a geographical Cost of Living Index (CLI) . Wages 
adjusted by the CLI are converted to dollars of equivalent 
purchasing power and are called real wages . Workers in the same 
job generally expect egual real wages. Government and other 
funding agencies seeking equitable allocations of family 
allotments may adjust benefit amounts by local costs of living. 
Wage earners and recipients of government funding disbursements 
should find the Cost of Living Index exceptionally useful in 
judging the equity of nominal amounts paid at different 
locations. 

Workers also recognize that living conditions pncb as 
climate, schools, and housing vary from one residence location to 
another, and require some form of compensation if individuals 
are to feel fairly treated. These quality of life differences 
are measured and reported here by an Amenity Inde x (AI) . 
Households seek that combination of payment and amenities which 
maxiiaizizes their satisfaction. For a given occupation and 



industry this paynent is called the preva i 1 ina wage ^ and, in 
combination with local cost of living and amenities, establishes 
a package that residents prefer to the wage-amenity combinations 
of other locations in the same general region. 

Prevailing wages are set by a community's supply and demand 
for labor. Governments also face this common labor market and 
must pay the prevailing wage if they are to successful compete 
for workers. Prevailing wages therefore are used to price the 
labor component of the Cost of Government Services Index (COGS) , 
which reports the relative prices state and local governments 
must pay for the goods and services they purchase in providing 
public services such as education and police and fire protection. 
The geographical price differences for these items means that 
disbursements among cities and counties and Federal disbursements 
among states, do not have the same purchasing power and therefore 
do not equally respond to individual or community needs. Equal 
nominal allotments are simply inequitable in provision of public 
services geographically dispersed. The Cost of Government 
Services Index can be used to reduce such inequity. 

There^ are other instances where a uniform system of wage 
payments is more suitable than dependency on the varieties of 
local prevailing wages. A single nation-wide firm and it workers 
may find equal pay for equal work more equitable, regardless of 
local wage rates. This means that all wages are proportional to 
the cost of living, i.e., equal real wages would be paid. In 
addition, workers may contend there should be some uniform 
ad j ustment , acceptable to al^ , for differences in local 
amenities. The resulting amenity adjusted equal real wages (also 
called "equilibrium wages" because this wage level is reached as 
firms ^ near equilibrium under conditions appraoching pure 
competition-*-) is intended to establish roughly equivalent wage- 
amenity packages based on a formula rather than by local market 
action. This approach is most suitable v;hen workers are 



^ Adjustment for geographical differences in living costs 
and amenities can be supported by efficiency as well as equity 
considerations. When an industry pays wages adjusted for 
equivalent real value, labor and capital are more rapidly 
reallocated to their most productive uses with attendant greater 
consumer satisfaction and maximum wages. In areas where the 
adjusted wage is higher than the previous wage, firms will 
introduce more equipment which replaces some workers; where the 
adjusted wage is lowi^r, firms will modify operations to require 
more labor and hire the displaced workers. The result will be 
greater overall productivity within the industry, equal 
equivalent pay to workers, and maximum earnings. Equal nominal 
wages within an industry, on the other hand, are, in an economic 
sense, rrtificial, increasing the market action and time required 
to reach equilibrium and optimal allocation. 
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frequently and involuntarily moved to locations other than those 
preferred. 



Organization of study and Brief Description 

The study is organized to facilitate selective use. Readers 
intent on iimnediate use of the indexes need only familiarize 
themselves with the introductory material of this chapter. All 
tabular data are presented together a separate volume. 

This text is organized into four parts — one for each of the 
major areas priced — Cost of Living, Value of /lenities, 
Prevailing and Equilibrium Wages, and Cost of Government. 
Certain secondary technical matters have been delegated to 
appendices. 

The following chapter and appendices outlines and table 
listing provide an overview of the study for the casual reader. 



Chapter 1. INTRODUCTION AND OVERVIEW 

This study presents geographical indexes of cost of living, 
amenities or quality of life, prevailing and equilibrium wages, 
and cost of government services. Values are reported for 579 
cities and state averages. This chapter explains how the study 
is organized and summarizes each chapter. 



PART I. COST OF LIVING 

Chapter 2. COST INDEX THEORY AND GUIDES FOR COMPILATION 

To measure cost of living differences from one city to 
another, and cost differences only:, rigid irules must be applied 
to the data collection and compilation. The overriding 
requirement is that both the quality and quantity of the goods 
and services priced at each location must be held constant, 
otherwise variations in consumption jill be introduced which 
cause the indexes to reflect differences in personal tastes and 
availability of merchandise as well as prices. Indexes are 
unambiguous if they measure one thing and one thing only. 

A second paramount rule is that to achieve broad and proper 
application, a geographical cost of living index should measure 
price differentials faced by "representative" consumer. Selected 
here is a middle- income home-owing family. The items priced 
consist of all the goods and service purchased by this type 
family including payments into retirement accounts, taxes, and 
contributions, as well as day-to^-day expenditures for food, 
clothing, shelter, etc.. Limiting pricing to too few items 



distorts the true cost different ir.ls which a using public 
attributes to cost of living measuremants. 



Chapter 3. COST OF LIVING DEFINED AND NATURE OF DIFFERENCES 

Throughout the comitry there is great variation in the 
prices paid for goods and services purchased for day-to-day 
living. These differences are primarily due to variation in 
production and distribution costs including differences in the 
prices of materials and labor set by local supply and demand. A 
geographical cost of living index can be compiled of these 
differences based on field pricing at various locations. The 
"market basket" being priced must reflect typical family or other 
purchasing unit consumption, and should not very appreciably from 
one location to another. The items being priced and the 
conditions of sale must also be essentially the same at each 
location so that only differences in price are reported. 

This study present a Cost of Living Index (CLI) using price 
data collected by American Chamber of Commerce Research 
Association and prices from other sources, applied to the budget 
of a typical "middle-income" family of three persons (two wage 
earners) living in their own home, as defined by the Bureau of 
Labor Statistics. Index values havG been estimated for 579 
cities and metropolitan areas and state averages. A primary use 
of these indexes is to adjust wages at different locations, and 
other payments such as retirement and welfare allotments, to 
achieve equal purchasing power. 

The Cost of Living Indexes of this study, for 579 cities and 
state averages, are presented in Table 1. The cost of 
consumption and state income tax components are presented in 
Table 2. Consumption details of food, utility, transportation, 
health, and miscellaneous prices are presented in Table 3, plus 
property ownership costs. The details of property ownership 
costs are presented in Table 4. CLI values for the 1985-87 
period range from an estimated low of 81 in Batesville, Arkansas, 
to a high of 128 in Anchorage, Alaska, and 124 in the New York 
City metropolitan area. Alaska has the highest average cost of 
living, 128; Mississippi the lowest average, 88. A state-level 
summary of values for the Cost of Living Index and three other 
indexes of this study is presented ir text Table A. 



Chapter 4. COST OF LIVING PRICING 

Pricing the different items in the family market basket of 
purchases is the most difficult task in compiling indexes of 
living costs. An exception are price neutral items, such as 
payments into pension funds and contributions, which are indexed 
at 100 at all locations . Pricing in the other ma j or budget 
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areas — taxes, consumption, and residential property — proves more 
difficult. 



Since citizens generally do not derive the benefits of 
government expenditures proportional to their tax payments, taxes? 
are view here as a reimbursable cost of living and included in 
the family budget. State general sales tax rates are applied to 
the prices of goods and services, other than food and drugs; 
state and local residential property taxes are included in the 
costs of housing; and federal and state individual income taxes, 
which are depended on income after adjustment for cost of 
living, are included by a special formula. 

Purchases in the Consumption budget category~groceries, 
utilities, transportation, health care, and miscellaneous goods 
and services—are priced using data for 59 items collected 
quarterly for 224 cities by the American Chamber of Commerce 
Researchers Association (ACCRA) . These data are presented in 
Table 3. 

The price of housing is the major factor determining cost of 
living. Also, critical here, is the difficulty of measuring 
truly comparable costs. Separate pricing of site and house 
structure are necessary. In this study the site prices reported 
are median values representative of middle- income neighborhoods, 
for single family homes purchased or refinanced under the Federal 
Housing Authority , U.S. Department of Housing and Urban 
Development. While all sites are "middle-income" there ar^ city 
differences in the quality of life present in each neighborhood. 
Such amenity differences are irreducible and retained in most 
cost of 1 iving measurements as a necessary cost element . 
(Amenity theory and measurement are presented in the second part 
of this study.) 

Equivalent new house construction purchasing power is 
substituted for house prices in this study. The difficulty in 
pricing the physical structure component of residential housing 
is the requirement to hold design and material specifications 
constant. This problts^m is avoided by substituting ecpiivalent 
naw house construction purchasing power for existing house 
prices . The Dodge Building Cost Indexes report building 
tradesmen and material costs for 600 cities. These costs applied 
to a standard size house plus the builder's markup is used as 
structure prices in this study. While they may not equate 
exactly to existing house price differentials, their value lies 
in the uniformity of approach which precludes inconsistencies in 
existing house pricing. 

The detailed costs of property ownership are presented in 
Table 4. 
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Chapter 5. COST OF UCVING INDEJr COMPILATION 

This chapter presents the mechanics of index compilation 
which involves five steps: 

(1) compilation of Consuunption co&ts as a weighted average 
using the ACCRA price data for approximately 210 city locatxons, 

(2) compilation of Home Ovmerships costs for approximately 
240 locations using HUD site and Dodge Construction Cost data, 

(3) combination of Consumption and Home Ownerships 
(C&H) costs, as a weighted average, for a core universe of 
approximately 150 common cities, 

(4) from a regression of c&H costs for the core universe 
establish predictive equations for c&H costs for other city 
groups, and 

(5) computation of cost of living indexes (CLI) for all city 
locations by combining actual and predicted Consumption and Home 
Ownership costs with federal and state income tax payments and 
expenditures price neutral items. 

PART II: VAUJE OF AMEWITIKS 
Chapter 6. AMENITY CONCEPTS AND THEORY 

Everyone recognizes how important location is to quality of 
life. On the broadest scale, regional location determj ,aes 
climate, general terrain features, urban-rural balance, nearness 
to mountains and ocean, etc. A step more, detailed, city and 
rural location determines the quality of' schools and other 
government services, access to cultural and other entertainment, 
job opportunities, and crime rate. On a still smaller scale, 
neighborhood and specific residence address will establish, 
commuting and shopping distances, view, neighbors, e\-c. These 
location-specific conditions we value are called amenities. In 
this study we are c.jcerned only with public amenities, those of 
the type mentioned above whose value is totally dependent on 
location, and for which at least temporari' access is available 
and free to all. 

Workers and their family households are willing to trade 
positive amenities they prefer for a reduction in real wages. 
This tradeoff rate is called a "preference curve" or "preference 
schedule." The slope of the curve indicates whether the 
household prefers wages or amenities. Firms competiting in the 
area pay the competitive "prevailing wage," that is the wage set 
by local supply and demand. Thus the household preference curve 
is the relationship between real prevailing wages and local 
amenities . 
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Chapter 7. AMENITY MEASUREMENT 

The relative value of living in different locations is 
reflected in the price differences consxiiners are willing to pay 
to reside in each place. To some extent local cost of living 
reflects the value placed on amenities. Workers desiring to live 
in attractive areas bid up residential lot prices. The value of 
adjacent commercial lots raises with responding parallel 
increases in construction costs, utilities, and eventually the 
prices of most goods and services. However local cost of living 
does not exclusively reflect the value placed on eunenities. The 
most tangible direct evidence of this willingness to pay for 
location are residential site (lot) prices. In this study, the 
relative value of public amenities is estimated by the.prices of 
residential sites for single family homes collected by the 
Department of Housing and Urban De^^elopment. 

These lot prices are reported as an Amenity Index (AI) . The 
data are reported in Table 1 with details in Table 2. An index 
of 60 means that the value of amenities (as measured by 
residential property site prices) is 60 percent of the U.S. 
average; an index of 120 means that amenities are valued 20 
percent greater than the U.S. average. The range in AI values is 
from the low 20 's for cities such as Anniston, Alabama and 
Columbus, Georgia, to highs of 361 for San Jose, California and 
334 for Honolulu. This means that middle-income home buyers 
value the quality of life and job opportunities in the most 
attractive areas of this country 15 times more than then the 
value living in the least attractive areas. 



PART III PREVAILING AND EQUILIBRIUM WAGES 

Chapter 8. PREVAILING WAGES AND THEIR MEASUREMENT 

The fairness of wages is in constant contention • Workers 
and management continually bargain wage rates for each occupation 
and skill level. Also bargained are adjustments for inflation to 
equalize yearly purchasing po^rr. The Consumer Price Index, 
prepared by the U.S. Bureau of Labor Statistics , is used by 
management and labor in these negotiations as an accepted measure 
of inflation affecting the general consumer. 

Recognized but seldom practiced in salary negotiations is 
the need to preserve geographical purchasing power. The 
principle is that employees performing the same job at different 
locations under similar working conditions should receive the 
Scoae real wage (equal purchasing power) . While this objective 
is appreciated, it is not practiced because no index for 
geographical price differentiation exists on a par with the CPI. 
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Co3t of living indexes have had limited use in Eanagement 
labor negotiations, 2 however, such indexes are deficient for 
negotiation purposes because of their inclusion of amenities 
associated with location for which compensation is not normally 
required. Adjustment of equal real wages for the economic value 
of amenity differences results in an "equilibrium" wage, so named 
because these wage differences occur under pure competition as 
equilibrium conditions are approached. 

Equilibrium under pure competition results in optimal 
resource allocation, profits, and wages. However sound the 
theory, equilibrium wages do not exist in practice because of 
imperfections in the IsQjor market. Firms and workers have 
temporary advantages and disadvantages which capse local 
differences in supply and demand and resulting salary levels. 
Salaries so set in the local market are called "prevailing wages" 
and since firms must pay this level of wages to compete, they are 
a very important economic entity. 

Prevailing wages are the mostly commonly discussed yet least 
reported of all wages. When workers in the same job and industry 
compare their wages they are talking about locational differences 
in their occupation's prevailing wage. When workers site the 
general "going wage rato," they are referring to the average 
prevailing wage common to many low skill occupations in the area. 
In every instance the occupation or group of occupations is fixed 
and the wage level is established by local supply and demand. 

The geographical indexes of prevailing wages presented in 
this study report geographical differentials in wages for typical 
occupations in retail and service type industries. These types 
of occupations (small business administrators, supervisors, 
sales personnel, receptionists, clerks, waiters, barbers, etc.) 
generally have middle to low level education and training 
^^quirements. Many job seekers begin working for firas in these 
type positions. There is, consequently, a large labor pool and 
market for these occupations with competition establishing a 
fairly uniform threshold wage at each location. The prevailing 
wage indexes of this study report geographical differences in 
this basic wage for service and related occupations, common to 



2 In 1967 a salary contract formula was signed between the 
650,000 members of the Communicutions Workers of America, AFL- 
CID, and the American Telephone and Telegraph Company using cost 
of living exclusively to establish wage differences between labor 
markets. See Robert R. Nathan Associates, Inc., Geographical 
Wage Standards for Reclassification of Work Locations in the 
Telephone Industry ^ Communication Workers of America, AFL-CIO, 
Washington, D.C., 1965. 
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many industries.-^ Because these wage differences are 
representative of many occupations they are used in computing the 
labor component of the Cost of Government Services Index (COGS) 
reported in Chapter 11. 

Prevailing wages are set in each location by local supply 
and demand. Specifically firms offer wages consistent with the 
production advantages afforded by their location ; employees 
accept wages consistent with their tradeoff preference between 
wages and local amenities including cost of living. This complex 
topic is discussed in Chapter 10 ^ It is proceeded by a 
discussion in Chapter 9 of the simpler establishment of 
ec[uilibrium wages under conditions of pure competition. 

Comparison of prevailing real wages is most realistic within 
geographical regions having similar basic amenities such as 
climate, topography, industries, and city sizes. These regional 
markets are created because workers are more inclined to move 
within areas which exhibit the locational attributes they 
prefer. Comparison of prevailing wages in Arizona with those in 
Maine, for example, makes little sense if workers would not 
exchange locations for any added compensation. 

The prevailing wages of this study are reported in Table 1. 



Chapter 9. EQUILIBRIDM WAGES UNDER PORE COMPETITION 

Wages adjusted for geographical differences in cost of 
living are called "real" wages, the nominal amounts then being 
reported in units of ec[uivalent purchasing power. Equal real 
wages at any location are proportional to the area's cost of 
living. Wages may also be adjusted to maintain purchasing power 
over time, using yearly or monthly values of the Consumer Price 
Index. Again the adjusted values are called "real" wages since 
they represent real or true purchasing power from one period to 
another . 

The local attributes or amenities of an area, as with cost 
of living, also affect wages. Households prefer living in 
attractive areas and are willing to accept some loss in pay as a 
tradeoff. In unattractive areas they expect added compensation. 
Workers sharing some common appreciation of amenities would 
expect that wages would be so adjusted. Thus for workers in the 
same job to be equally satisfied in various locations requires 



It should be noted that each occupation within each 
industry may exhibit different geographcal wage patterns. These 
specialized wage schedules are of value only to the group 
represented. The more representative prevailing wages of this 
study have much broader usage. 
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that noBinal wages be adjusted for botli cost of living and the 
value of amenities (a wage reduction in attractive areas, a wags 
increase in unattractive areas;. Wages so dual adjusted are 
called "equilibrium wages" for such wages would occur naturally 
under conditionjs of pure competition £s equilibrium is 
approached. 

Equilibrixim wages occixr as a stable position is reached 
ujider conditions of pure competition* The equilibrium concept is 
important, not because ©quilibrium is ever in fact attainable, 
but because it shovr, us the direction wiiich economic changes 
proceed toward greai:er efficiency. Equilibriun results in a 
"correct" allocation of any given labor resource which places all 
workers in their highest paying and most productive employments* 
This allocation results in maximum wages and net national 
product, and minimal \orker transfers; all desirable objectives. 

In a single national labor market, with highly informed and 
mobile homoaenecus workers and free movement of capital, i.e., a 
purely competitive market, all wages would eventually be set to 
provide equr^a aatitrf action to each worker (household) and equal 
productivity to all firms. This status of equilibrixam would be 
brought about by workers continuing to move to obtain a more 
satisfying package of real wages and local amenities. Firms or 
capital also would transfer tmtil further movement would result 
in no additional gains. The resulting equilibrixim wages would 
consist of equal real wages plus an adjustment for differences in 
the value of amenities based on the wage-preference tradeoff 
shared or agreed upon by all workers * This chapter explains how 
this common wage comes about under conditions of pure 
competition. In Chapter iO the additional complexity of distinct 
worker preferences for amenities and reduced worker and capital 
mobility is introduced resulting in "prevailing wages." 

The Equilibrium Wage Index (EWI) presented in this study 
reports equal real wages adjusted for local amenities. Table 1 
presents the city and state average data. The cost of living and 
amenity components are presented in Table 2 . These wages are 
most applicable within a national firm involiintarily locating 
workers at many locations* When workers are free to locate 
where they prefer no adjustment for amenities is normally 
required. However, withi*-: a large firm, permanent employees may 
well note differences in amenities between their residence and 
the location of other employees and request some compensating 
adjustment* They must, however, agree on a broadly acceptable 
valuation of amenities* Thus the introduction here of resident 
lot or site price as a universal indication of location value* 
Keep in mind that equilibrixim wages may be above or below local 
prevailing wages, and, in negative instances, employees may seek 
other employment* 
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To illustrate the adjustmc *tr under a negotiated contract 
calling for equilibrium wages, consider the following example. A 
firm with 100 employees in a given occupation is located in three 
cities with equ? "Librium wages as follows: city A, 30 employees, 
EWI 85; city B, 25 employees, EWI 110; and city C, 45 employees, 
EWI 128. The firm's average i>alary for the occupation is 
$25,000. The formula to be used rotates that the firm's total 
salary for all employees equals the sum of the salary sub-totals 
for each city, with city salary ratios proportional to EWI 
levels, viz., 85 :110s 128. 

30 (.85 Y) + 25 (1.10 Y) + 45 (1.28 Y) = 100 X $25,000 

Where Y = salary for EWI =100 Y = $22,604 

Salary city A, EWI adjusted equals .85 x $22,604 = $19,213 
Salary city B, EWI adjusted equals 1.10 x $22,604 = $24,864 
Salary city C, EWI adiusted equals 1.28 x $22,604 = $28,933 



Chapter 10. PREVAILING WAGES SET BY AMENITY PREFERENCES 

In the real world no single market exists for all workers. 
Neither are they homogenous as required by the pure competition 
model nsed to illustrate equilibrium wages in the previous 
chapter. Workers, or more particularly their households, have 
distinct preferences with regard to quality of life factors. 
This difference in the value attached to amenities means that 
families have different real wage-soaenity tradeoffs or preference 
schedules. The interaction of these unqiue preferences curves 
for the residents in a community establish the supply of labor. 
The demand is similarly established by the production advanatages 
provided the collective firms by local product, raw materials, 
Icibor, and other markets. The resulting intersection of supply 
and demand establish the "prevailing" wage in an area. How these 
supply and demand curves are established is presented in this 
chapter. The nature and measurment of prevailing wages has 
previously been presented in Chapter 8. 

Amenity differences (for the same btmdle of attributes) 
across cities for workers (households) in the seone occupation and 
having the same general amenity preferences should be reflected 
in real wage differences if there are no interferences with the 
market mechanisms. This relationship is shown in Figures 8 and 9 
of Chapter 7. Firms in regions with similar production 
advantages will offer equal nominal wages regardless of variation 
in the amenities faced by their workers. Households, in turn, 
will locate where the real wage-amenity tradeoff most suits their 
preference. In rural areas of low productivity, firms can 
compete only by paying offsetting low labor rates. Workers will 
chose these low wages only if there are offsetting amenities 
which they value. In the long run, real wages differences will 
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continue to persist (prevailing real wages), consistent with the 
need to compensate workers at each employment level for 
differences in amenities and cost of living. Persistent 
prevailing real wage differentials reflect differences in 
amenities and household preferences along an aggregate 
acceptance-wage schedule for each location* 



PART IV; COST OF PPBLIC SERVICES 

Chapter 11. COST OF GOVERHMENT SERVICES INDEX 

The Cost of Government Services Index (COGS) reports market 
prices and EWI adjusted wages that state and local governments 
would negotiate for a fixed basket of goods and services 
purchased annually for the current operation of their collective 
public human services* The index may be used to adjust state and 
local government revenues and expenditures for the designated 
public human services to establish equivalent purchasing power. 
For example, appropriated funds for public higher education per 
student adjusted by COGS are comparable state-to-state in 
purchasing power. State values of COGS range from a high of 117 
for Alaska to a low of 92 for Mississippi. The index values are 
reported in Table 1. 



APPENDICES 

Appendix A* REGRESSION ANALYSIS TO PREDICT OONSDHPTION & HOME 
OWNERSHIP COSTS 

This appendix presents the regression analyses which develop 
the formulas to predict cost of living for locations without 
complete data. Cost of living is based on costs of home 
ownership — site plus stjructure — and the costs of consximption. 
These three data elements are available only for a "core 
universe" of 150 cities. Based on the regressions presented, 
formulas are developed to predict cost of living for 60 cities 
using only structure and consumption costs; for 90 cities using 
only site and structure costs; and for 260 cities using only 
stiructure costs c The level of accuracy of these projections is 
obviously less than for values of cost of living determined from 
complete data. 



Appendix B. State and Local Goveinrment Budget 

This appendix explains how the state and local government 
budget used for the Cost of Government Services Index was 
developed. The budget presents a distribution by object 
classification for pricing purposes. The weights employed are: 
government employed labor, 76%; outside contracted services, 8%; 
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energy, 5%; consvimer type goods and services, 9%; and nationally 
priced items, 2%. 



TABLES 

The indexes reported are estimates ^ for cost of living, 
value of amenities, prevailing wages, equilibritim wages, and cost 
of goverment services are presented for cities and urban areas in 
Table 1 with component details in Tables 2-4. State indexes are 
presented in Table 1 and summarized in text Table A, Chapter 1. 
All indexes are based on a city and state population weighted 
averages , excluding rural areas ^ relative to a U . S • urban 
population weighted average equal to 100. The U.S. index of 100 
thus represents the actual national urban average value or dollar 
amount involved. 

The indexes are reported for neighborhoods within the city 
limits, but outside the city core, and in adjacent suburbs; for 
metropolitan statistical areas (MSAs) and other cities and urban 
areas. The data are for calendar year 1987. The indexes 
measure geographical differences at a point in time, and are 
fairly stable compared to a time series such as the Constimer 
Price Index (CPI) . Updating can be performed yearly. 

The indexes have been compiled from the best data currently 
available. Their accuracy, judged by the author on the basis of 
soundness of model design and adequacy of data, is deemed 
"reasonable" for trial use. The magnitude of the observed 
geographical differences affecting living costs and general 
living conditions is severe, so severe, that immediate 
adjustment, though possibly flawed, is likely to still improve 
the overall equity of wages and other applications and is 
therefore warranted. 

The direction and general magnitude of a majority of index 
values is believed correct. However, caution should be 
exercised in rigorously interpreting minor deviations from 
national averages or among individual locations. 



4 The city indexes are reported on four accuracy levels: 
#1 — index compilation based on complete Consumption and Home 
Ownerships (C&H) costs (152 cities); #2 — prediction of C&H costs 
by a regression estimation equation with standard deviation of 
2.7 index points (61 cities); ^3 — prediction of C&H costs by 
regression estimation, standard deviation 3.9 index points (92 
cities); and #4 — prediction of C&H costs by regression, standard 
deviation 5.4 index points (276 cities). 
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Table A. State Indexes of Cost of Living, Amenity Value, 

Equivalent Wages, Prevailing Wages, and Cost of 
Government Services , 1987 . 

Cost of Amenity Equilibritim Prevailing Cost of 
State Living Index Wages Wages Gvt Srv 

Alabama 90 94 93 92 91 
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PART I. COST OF LIVING 
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CHAPTER 2. COST INDEX THEORY AND GUIDES FOR COMPILATION 



Indexes of the prices or "costs" to the buyer of goods and 
services, whether a time series such as the Consumer Price Index 
(CPI) or across geographic boundaries, as a Cost of Living Index 
(CLI), involve theory and concepts which require explanation. 
Also, if the indexes are to be used properly^ the assvmptions 
made and limitations involved should be recognized • 

This discussion is limited to indexes which measure 
differences in prices at various locations, i.e., aeoaraphical 
or spatial series price indexes. Inter-temporal indexing of 
prices have a very special set of problems unic[ue to time series 
which are outside the scope of this presentation.^ 

An index number measures changes or differences in prices, 
wages, employment, and the like by showing the percentage 
variation from an arbitrary standard, usually 100, representing 
the status at some earlier time or typical condition. A 
geographical cost index measures the average Ifferences in the 
prices of goods and services purchased by a patticular group of 
consumers at different locations. The amount and cmalitv of the 
selected commodities that comprise the market basket being 
indexed must remain constant at each location. Under the.'^e 
restrictive conditions, the cost index (in actuality its 
reciprocal) is a measure of the relative purchasing value of 
money at each location. 



^ A pervasive problem, and central to much of the 
controversy surrounding time series price indexes such as the 
CPI, is the difficulty of "holding the market basket fixed" each 
year so only pure price changes are measured. For consumers, 
both the quantity and quality of items purchased, as well as the 
amount spent on each, tend to change. Gootls once included in the 
budget may no longer be needed. Items previously not in 
existence may have been added. Some items may bcs substituted for 
others. Changes of this kind must have no effect on price index 
values measured over time. The general tactics employed to 
overcome these discontinuities, within limits, is to factor out 
the price differences due to the substitution of new products. In 
cases where the quality of products is improved, only changes in 
prices that are attributable to associated research and higher 
production costs are reported. 

For an introduction to this literature the reader is 
refereed to Fisher and Shell, Gilbvert, Halstead, and Hoover, 
cited in the bibliography. 
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Cost index design and computation require a number of 
assumptions to derive practical measures. Initial assumptions 
are made in choosing the form of the index. Others are necessary 
to accommodate real world conditions and measurements that do not 
always meet theoretical requirements. The totality of these 
assumptions constitute the index theory. From a practical 
standpoint, they guide or are the "rules" for index compilation. 

The assumptions pertaining to the Cost of Living Index 
presented in this study have been organized in three categories: 
general index theory, market basket construction and weighting, 
and price series. Each assumption statement is followed by 
explanatory commentary including justifying conditions. 



GENERAL INDEX THEORY: 



#1. A useful and practical definition of cost of living is based 
on the price of a fixed market basket of goods and services 
as opposed to the price of a fixad level of consumer 
satisfaction . 

A fundamental distinction in price index purpose *.s stated 
in the question, "Should indexes reflect prices of unit^ of goods 
and services fixed at the point of transaction, or should it 
attempt to measure price variations which provide the same level 
of utj-lity or satisfaction that consumers expect to derive. 

The first approach reports the prices of goods and services 
as per contract between the buyer and seller, since this is the 
only point at which the value of purchases is settled and 
measurable. The second approach attempts to report, as a lower 
price, any increase in consiuner satisfaction brought about by 
improvements in product quality. The idea is to substitute a 
measure of benefit for the item unit in which the transaction is 
made. Tires, for example, could be priced on a cost-per-mile 
basis rather than the price per tire. An index using this 
approach reports the change in total money expenditure a consumer 
must make to maintain a constant level of utility from the 
purchase of a variable group of products. 

Unfortunately, only prices can be precisely measured, not 
satisfaction. The idea of substituting an estimate of benefit 
for the item unit price must necessarily introduce subjective 
judgment. In some instances this estimate may be fairly straight 
forward as in our tire millage case eibove. However, if only 
esthetics were involved, the additional benefit would be hard to 
gauge. In a geographical context, equal consumer satisfaction at 
various locations, however attractive the concept, cannot be 
"priced" in any systematic manner, and must at present be 
rejected as a feasible approach. 
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#2* The Laspeyres-type > or fixcsd weight > formula is recfuired as 
opposed to the Paascher or variable-weight, methodolocry for 
computing geographical price differences at any given point 
in time . 

In a fixed-weight cost of living index, the relative weights 
of goods and services being priced are held constant for all 
locations . This methodology accomplishes the purposes of a 
geographical cost of living index which must report only price 
differences, not variations in consumption patterns. Note that 
when significant changes in the composition of the market basket 
occur over time, item weights are revised (see rule #7) . Note 
also that differences in the varieties of goods and services and 
their substitution is handled under rules #10 and #11. - 

The Paasche-constiructed index varies the weights of items 
being priced according to the different ^references of consumers 
at various locations. An index so consu.ucted thus reports both 
the effects of geography and consumer tastes. This methodology 
is therefore unsuitable for the exclusive measure of cost 
differences duo to location. Note that index weights are 
adjusted over time in Paasche fashion to account for changing 
consumer tastes, etc. (see xnle #8} . 



#3. Significant meaning can be conveyed by appropriately 
indexing to a suitable base measurement . 



Price indexes are generally indexed" relative to a United 
States average ecpial to 100. Care in selecting the nature of 
this 100 value can impart significant meaning to all index 
values. In the context of this study population weighted indexes 
are superior to indexes based on a simple numerical city average. 
Thus a population weighted cost of living index of 120 means that 
costs are 20 percent higher than these paid by the average United 
States resident. An unweighted index of 120 reports costs 20 
percent higher than paid in the average of all cities. 

In compiling composite indexes it is important that each 
sub index involved be measured on the same base, i.e., either 
weighted or unweighted. In other words, indexes to be summed 
must be related to the same base definition for 100. 
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MARKET BASKET CONSTRUCTION AND WEIGHTING: 



#4. To be relevant to the general population, the laarket basket 
of goods and services to be priced should represent the 
purchasing pattern of a representative American consumer . 



The. consumer unit selected for this study is the home owning 
urban femily (two employed adults and one child) which generally 
represents the living and consumption conditions of most 
Americans prior to retirement. About 84 percent of the U.S. 
population reside in a family (related individuals living 
together) status. Children are present in half these -families. 
Of the occupied non-seasonal housing units (including apartments) 
in the U.S., 64 percent are owned by the occupant. ^ 

The purchasing pattern of other consumer units such as 
single individuals and retirees, will differ from that of the 
national average pattern selected. In fact no two consumers have 
exactly the same buying pattern. However, national indexes, in 
representing average conditions for a representative consumer, 
report price differences generally experienced by a wide segment 
of the population* This is because the majority of consumers 
have similar requirements for food, shelter, transportation, 
entertainment, etc. , and r;^ny goods and services and their 
substitutes experience similar relative price differences at 
various locations. 



#5. To fully reflect costs of living, the market basket priced 
must include i ' ems representing all the basic goods and 
services purchased by the consuming unit . 

Cost of living implies to the general public inclusion of 
costs for all basic needs. This is a normally expected 
consumption pattern for day-to-day living. Extravagant and 
luxury items rarely purchased are not priced since they are 
atypical and do not represent consumption for which reimbursement 
is deemed necessary by either employers or employees. This rule 
is more important in adding items than its exclusionary role. Of 
particular importance is inclusion of price neutral items such as 
Federal income taxes, retirement payments, and contributions, 
which tend to moderate cost differentials. 



2 Bureau of the Census, Statistical Abstract of the United 
States. 1989 . U.S. Department of Commerce, Washington, D.C., 
Tables No. 44 and 58. 
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#6* Market basket ite?ns may be weighted according to budget 
proportions as a Perfect siibstitute for actual ph vpicaj 
count > 

Rather than conduct a difficult physical count of the set of 
goods and services being priced, budget proportions expended for 
each category represented may be substituted without error. So 
long as the original physical count propoirtions do not change, 
original budgets may be used without change in succeeding years* 
#7 • Variations in weighting result in minimal differences in the 

overall index series > 

Index validity depends primarily on selecting geographically 
comparable price series. Slight variation in the weights 
attached to expenditure categories have little effect on relative 
index values. This is due to the fact that location tends to 
have a fairly uniform affect on the prices of a wide range of 
goods and services, creating overall price differentials 
relatively independent of the precise mix and proportion of goods 
and services involved. Thus hoicking budget weights constant froiu 
one location to another is more important in obtaining comparable 
geographical cost estimates than is selection of the exact basket 
composi. \on. 



ir8. When consumer purchasing patterns change, new weights must 
be substituted if the geographical cost index is to reflect 
price differences for the current mode of living . 

New products are constantly introu .ced and old one^ 
discontinued. Consumer needs and preferences change. Also the. 
budget share devoted to different items depends on their 
individual rates of inflation. The result is a constantly 
changing market basket , both in content and proportions ^ To 
account for these changes the market basket priced for a 
geographical cost of living must be kept up to date. 

Note that a change in index weighting introduces a 
discontinuity, although slight, in the time series. This 
introduces some ambiguity into inter-city trend analysis. 
However, inter-- temporal comparisons are of secondary importance 
compared to the central purpose of establishing geographical 
differences at a single point in time. 
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PRICING AND REQUIREMENT FOR CONSTANT QUALITY: 

#9. Goods and services to be priced ma v be limited by select jnq 
items representative of general categories > 

Family living requires the purchase of many hundreds of 
different goods and services. All cannot reasonably be priced* 
Many items Involve such a small portion of the budget as to be 
inconsequential. Other similar and near substitute items 
experience similar price differences which may be represented by 
the price series for a single typical item within the group. 

Items "best" represent a category of goods or services if 
they constitute a major dollar component of the category's 
budget , serve as a near substitute for other items within the 
category, and exhibit relative price differences similar to the 
average for the group. Few items are selected this rigorously. 
Most are chosen because they are common purchases such as tooth 
paste or bread, which may, or may not be representative of all 
the toiletry and bakery goods they represent. 



#10. Both the guantitv and gualitv of the goods and services 
priced must be held constant at all locations at the time of 
pricing . 

The single purpose of a cost of living index is to 
accurately reflect price differences and price differences only. 
To achieve this objective the goods and services being priced 
must remain essentially fixed in quality and quantity at each 
location at the time of pricing. (It is permissible, even 
necessary, for the goods and services to change over time, but 
not at the instant of geographical pricing.) 

Many difficulties are encountered in imposing this rule. 
Living styles, personal preferences, and availability of items, 
vary from location to location resulting in different buying 
patterns for aven some of the simplest of goods and services. 
More complex items such as houses vary in design and construction 
and neighborhood amenities, making the pricing of constant 
quality extremely difficult e 

For simple items, fixed quality and quantity is assured by 
pricing national brand nams'' products. Adherence to carefully 
prepared specifications generally is sufficient to hold constant 
the more complex features of services. No guidance is sufficient 
to hold housing conditions constant and special rules must be 
followed (see #11) . 

Climate and topographical conditions may reguire consumers 
to consistently purchase certain goods and services which deviate 
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from the national average buying pattern. Minor differences such 
as variation in clothing requirements would have no appreciable 
affect on index values and can generally be ignored. Variation 
in heating and air conditioning costs can be substantial and 
should be included in cost of living compilation. This is 
accomplished by not only including price variations in this 
budget component but also load variation. 

Differences in costs attributable to variations in life 
styles and' product availability are usually avoided in index 
compilation. Consumers may, for example, substitute rice for 
bread if it is less expensive and a local favorite « Inclusion of 
such variations greatly ad'^'s to the complexity and axnbiguity of 
any cost index* It is simpler to minimise these possibilities by 
selecting common essentially homogeneous items for pricing 
whenever possible. Excursions from these standards are largely 
ignored under the assumption that all substitutes are equally 
satisfying to the consxnaer. 



#11. Price difference due to special local recruirements or 
market conditions which necessitate or compel purchase of 
non-standard goods and services arc fully reinburseable as 
necessary costs of living > 

In some communities, goods and services meeting pricing 
standard specifications may not be readily available. The 
consumer is essentially forced to purchase, at perhaps additional 
cost, these deviant items. For example, in some states state and 
local regulations require that all new automobiles meet certain 
safety and emission standards. In dry forest areas local 
construction codes may requires house roofs to be fireproof. 
Most prevalent of all, residential lot sizes may vary due to 
zoning ordinances, historical precedent, city boundaries, etc* 

In all of these instances, the consumer has little or no 
choice other than to purchase what is available. Thus a 
"required" purchase must be siibstituted for the item of standard 
specification. Since purchase of the variation is non-voluntary, 
any additional value accruing to the consumer may not be 
proportional to the added price. Under such conditions of 
forced purchase, price differences attributable to product 
variation beyond the control of the individual consxmer are fully 
reinburseable . 

On the other hand, if standard goods and services are 
available and the consumer chooses other qualities or additions, 
any added cost is not reinburseable. Free choice implies that 
the buyer equates benefits with cost. 

Families that initial choose and later elect to remain in a 
given location derive benefits (amenities) which they believe 
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worth certain difference in locational costs. Such added costs, 
as an elected purchase, generally shculd not be included in cost 
of living adjustments* However, si'^e prices which reflect the 
value of these amenities, have traaitionally been included in 
cost of living measurements* The reasoning being that conditions 
of employment force many households to live within reasonable 
commuting distances, hence locational costs are largely 
involuntary and reinburseO^le* Indexes so defined should be 
accompanied by a clear statement that no adjustment is made for 
variation in location-specific amenities. 



#12. Pricing goods and services is extremely sensitive to a 
variety of conditions > other than the nature of the item 
itself^^wihich must be held constant if comparable values are 
to be obtained - 

Other than the product or service itself, factors which must 
be controlled to establish equivalent pricing include condrcions 
of sale, date of sale, and type and location of commercial 
establishment involved. The conditions of sale such as a 
discounted price for quantity purchases or a sale price on a 
given day must be avoided. The items must be purchased at every 
location on essentially the same day, at a time of year which is 
not especially advantageous to any particular location. 

The type and size of the establishment where the 
transaction takes place must be similar at all locations. Most 
important, the physical location of the commercial enterprise 
involved must be within and central to the geographical area 
being represented. 
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Chapter 3* COST OP LIVING DEFINED AND NaTDRE OF DIFFERENCES 



Prices of the goods and services purchased for every day 
living vary substantially across the country. Consximers are 
aware that it generally costs more to live in urban than rural 
areas, and they 3cnow that living in cities like New York and San 
Francisco can be very expensive* They also know that some firms 
"adjust" wages for cost of living and this makes sense because 
equal pay; in terms of real purchasing power, should be received 
for equal work. But much beyond these generalities, there is 
little public knowledge of the differences in cost of living that 
actually exist and how important such adjustments can be in 
achieving fair compensation* 

This chapter presents a general discussion of the nature of 
cost of living measurement including the currently published 
data, the use and value of such indexes, a working definition of 
"cost of living" suitable for establishing geographical 
differences, and observations on the differences which emerge. 



Currently Available Services 



What most people know about cost of living comes from their 
experience with the Consumer Price Index (CPI) • The CPI, 
reported monthly by the U.S. Bureau of Labor Statistics, 
measures differences in the prices families pay for living costs 
over__time, that is, from one month or year to the next. When the 
Consumer Price Index rose from 109.6 in 1986 to 113.6 in 1987, 
this 3.6 percent increase was transformed into millions of 
dollars of additional earnings for employees whose contacts 
included an "escalator clause" adjusting salaries for inflation, 
and for retirees whose benefits are tied to prices by a COLA 
(Cost of Living Adjustment) agreement. 

In contrast to this wide use, adjustment of wages and 
benefits for geographical differences in cost of living is 
relatively rareT^ She most serious handicap is that there is no 
official Federal geographical counterpart to the CPI. The last 
Federal documentation of geographical price differences was the 
Department of Labor's "Urban Family Budget," discontinued after 



^ A notable exception was the contract negotiated between 
the American Telephone and Telegraph Company and the 
Communications Workers of American in 1974, and again in 1983 and 
86. This contract, affecting all union represented workers, 
stipulated geographical cost of living adjustments for four zones 
based initially on a formula developed by Robert R. Nathan 
Associates, Inc. See bibliography for citation. 
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or 



1981*2 



Currently the only publicly available data on living cost 
differences in popular use, is the 59-itein price series for 224 
cities published quarterly by the American Chamber of Commerce 
Researchers Association ACCRA employs an extensive volunteer 
survey network which collects price data in five groupings: 
groceries, utilities, housing, transportation, and miscellaneous 
goods and services* Other than housing, these prices are used in 
compiling the cost of living indexes of this study. Dependency 
on these data is fully acknowledged* However, ACCRA does not 
report differences in total living costs by including taxes, nor 
do they exercise the control over housing prices believed 
necessary for other than specialized application* The detailed 
use of the ACCRA data is discussed in a later section* 

Also available, but limited to clients, are the special 
pricing services of Runzheimer International,^ management 
consultants for travel and living cost. Runzhejmer maintains a 
worldwide network of primary inforaation sources providing access 



2 U.S. Department of Labpr, Bureau of Labor Statistics, 
Autumn 1981. "Urban Family Budgets and Comparative Indexes for 
Selected Urban Areas," News , April 16, 1982, Washington, D.C 
For further details see U.S. Department of Labor, Bureau of Labor 
Statistics, Three Standards of Living for an Urban Fam ily of Four 
Persons, Spring 1967 , Bulletin No. 1570-5, Washington, D.C, and 
other reports in the series. 

The BLS urban family budgets, begun in the early 1970s and 
continued through 1982, produced the first and only available 
basis for inter-area comparison of living costs. The budgets 
proved to one of the most popular and widely publicized series in 
the repertoire of labor statistics. The project officers, most 
notably John Rogers, Kathryn Hoyle, and Charles Wallace, deserve 
special recognition for their creative contribution upon which 
much later work has been dependent • 

Because of its now obsolescence and limited coverage (only 
40 major cities), the BLS intermediate family budget is of only 
theoretical value in developing a current index series. 

2 See American Chamber of Commerce Researchers Association, 
Inter-City Cost of Living Index . Louisville Chamber of Commerce, 
Louisville, Kentucky. Inquiries should be directed to either C. 
A. Kasdorf III, Houston Chamber of Commerce, 1100 Milam Bldg., 
25th Floor, Houston, TX 77002, or Edward Sturgeon, Lexington Area 
Chamber of Commerce, 421 North Broadway, Lexington, Kentucky 40508. 

^ Runzheimer International, Runzheimer Park, Rochester, 
Wisconsin. Information on the Runzheimer • s standard costing 
systems can be obtained from Wallace J. McDonough, Executive Vice 
President, Living Cost Division. 
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to reliable cost of living data for locations across North 
America and most foreign countries. The derived costs are 
formulated using all the major expenditure categories including 
taxation, savings, contributions, and l^fe insurance. 



Rationale for Study 

The argument favoring collection and publication of 
geographieal cost of living indexes rests on the principle of 
equity. Members of society have essentially the same physical 
and psychological need for the basic goods and services required 
for typical living. In a democratic egalitarian society the 
basic needs of all workers should be xiniformly met. ^ This is 
accomplished by equal payment in real purchasing power for equal 
work. Wages so adjusted are called "real" wages, and equal real 
wages for each job at every location is a large step in the 
direction of greater equity. 

The Cost of Living Indexes (CLI) reported in this study 
respond to two current unmet needs: 

(1) The indexes estimate total living costs, for typical 
urban middle income home owning families, with sufficient 
validity to serve as a reasonable geographical wage adjustment 
factor. 

(2) The model employed includes regression to predict cost 
of living for an expanded universe of cities and urban areas 
sufficiently large to be aggregated as reasonable state averages. 

Other features of the indexes include exclusive use of 
secondary data which allows public distribution of the findings 
at a nominal cost; provision for yearly updating; and the 
capacity for periodic reweighting the priced budget in response 
to changes in family buying patterns. 

The remainder of this chapter describes the nature of the 
geographical cost of living indexes presented in this study. The 
first section defines the cost of living indexes reported, 
including the detail of each component? the second section 
discusses VLy the resulting geographical differentials may be 
less than expected, which also provides further incite into the 
nature of living cost differences. The details of selecting the 
various price series and index compilation are left to Chapter 4. 
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CX)ST OF LIVING DEFINED 



This study develops a geographical Cost of Living Index 
(CLI) for families. (Note that the Constuner Price Index (CPI) is 
similar in reporting family costs, but designed to measure 
differences in living costs over time ^ not geographical or inter- 
spatial.) The CLIs of this study are reported for 579 
metropolitan areas and cities, and state averages (Tables 1 and 
2). 

The CLI is an estimate of the relative budget or total cost 
in different metropolitan areas and cities^ in 1987 required for 
purchases of a fixed market basket of goods and services 
(including mortgage payments, taxes, and savings) , typical of the 
e;a)enditure pattern of an average family homeowner living in a 
representative "middle-income" neighborhood with varying local 
amenities . This definition includes six major elements: 



Family Homeowner 

The Cost of Living Index is based on the budget of the 
"urban family homeowner," defined by BLS as a family of two 
employed adults and one child under 18 years old living in their 
own existing home. Family earnings equalled approximately 
$40,000 in 1987. The prj,ncipla respondent is college (46%) or 
high school (54%) educated. The family owns two automobiles. 



"Kiddle-Income" Neighborhood 

The cost of living indexes oJE this study include annual 
mortgage payments based on separate pricing of the residential 
lot and house structure. Lot or site prices are median values 
for houses financed by FHA loans for families with median incomes 
of approximately $38,000 in 1987. They are located 65 percent 
within the city limits but outside the city core, and 35 percent 
in the surrounding suburbs. The sites represent locations 
typically purchased by middle-income families. Although the 
neighborhoods in each jurisdiction are all "middle-income, " they 
are not. of equal quality in terms of local amenities. 



^ The CLI and other indexes of this study apply to 
metropolitan statistical areas (MSAs) and other cities and towns 
of population generally over 10,000 residents. Almost three- 
fourths of the U.S. population is urban as opposed to rural. 
Based on county population, the 579 metropolitan areas and city 
CLIs of this study represent a population of approximately 182 
million or roughly 80 percent of the 1987 total U.S. population. 



Local Amenities 



The quality of life or local amenities of "middle-income" 
neighborhoods varies greatly throughout the United States, 
Variation in residential lot prices are the only tangible 
standard evidence of the value residents attribute to these 
differences. The cost of living indexes of this study include 
these site cost differences as necessary to allow a consumer to 
"buy into" a middle-class neighborhood. The element in location 
to be fixed for pricing purposes is not consumer satisfaction, it 
is rather purchasing power to secure a fixed "middle-income" 
xocation . As the location s^ttributes of "middle-income" 
neighborhoods vary greatly across the country, so also do family 
satisfaction with these amenities. Interpretation of this 
satisfaction is subjective and outside the realm of pure cost 
measurement and is therefore excluded from cost of living 
measurement. 6 (Amenities are separately defined and used for 
wage adjustment, see Part II) . 



Expenditure Pattern 

The "typical goods and services" purchased by middle-income 
family homeowners and priced by the CLI are shown in Table B.'' 
While not all items purchased are included, pricing the major 
categories cited provides acceptable representation of all the 
items involved. Extravagant and unusual or seldom purchased 
items are not considered "tipical" or "required" for living and 
are excluded. 



^ Equivalent housing satisfaction requires considerable 
judgement as to the characteristics of alternative sites and 
physical structure packages which a specifically defined family 
might find equally acceptable. For upper- income families, the 
cost of "equivalent" quality housing in high priced areas is 
often disproportionately greater than are the price differentials 
of other goods and services. Cost of living indexes which 
attempt to maintain high quality living styles are likely to 
exhibit a greater range of values than the inde^ies of this study. 



^ The pattern is predominately that of urban homeowners 
within incomes $30,000 to $40,000 interviewed by the BLS Consumer 
Expenditure Interview Survey, 1987. However, more exact data on 
homeowner mortgage costs and Federal tax liability for families 
in this income bracket are available from the Department of 
Housing and Urban Development and the Internal Revenue Service. 
These revisions, cited in the footnotes of the table, are 
believed to improve the data validity over the "expected recall" 
amounts obtained in the BLS Survey. 
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Table B. BEPRESENTATIVE FAMILY BDDGET, 1987 



Average Annual Expenditures of Urban Homeowners with Incomes 
$30,000 to $40,000 by Item, 1987. Consumer unit consists of 2 
earners and 1 child under 18. Amounts and percentages exclude # 
identified items not priced. 



Item 

Total expenditures eind taxes 

DEFERRED BENEFITS 
Pensions & life insurance 
Contributions 



$3,384 
872 



Percent Price 
Amount cf total Source 

$32,336 100.0% 

$4,256 13.2% 

* 
* 



INDIVIDUAL INCOME TAXES 
Federal income tax^ $4,700 
State & local income tax 884 
(# Other state & local 
taxes2 $96 excluded) 

HOME OWNERSHIP 

Mortgage interest^ $3,381 

principle^ 756 

Property taxes^ 661 

Insurance 203 
(# Maintenance $3o5 excluded) 



$5,584 17.3% 



CONSUMPTION 



(groceries) 



1. Food at home 

2. Utilities^ 

3 . Transportation 

Auto finance 
Insurance 
Operation-maint^ 
Public trans 

4. Health 

5. Other^ 

Apparel 

Food away 

En tert a inment 

Personal & mlsc^ 

Other lodging 

(# House furnishings 

& operations $1,603 

excluded) 



$2,825 
2,451 
5,109 

$2,787 
474 
1,411 
437 



1,398 
1,238 
1,441 
1,685 
.398 



950 
6,160 



$5,001 15.5% 



$17,495 54.0% 



8.7% 
7.6% 
15.8% 



2.9% 
19.0% 



ACIR 



HUD & 
Dodge 
HUD 
SFarm 



ACCRA 
ACCRA 

* 

SFarm 
ACCRA 
ACCRA 
ACCRA 

ACCRA 
ACCRA 
ACCRA 
ACCRA 
* 
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Table B footnotes 

* Considered geographically price neutral in CLI compilation. 



# No price series available. Item dollar amount excluded from 
budget and not included in computation of ubtotals, 
percentages or CLIs of this study. Total ^ excluded items 
comprise 6 percent of the overall budget. 

^ With an income level of $35,000, the BLS CE survey amount of 
$3,081 for Federal income taxes is low in comparison with IRS 
data. ^ For this income level a U.S. Department of the Treasury 
tax liability of $4,700 for a married couple with dependents 
is substituted. 

2 Mortgage and property tax payments of $6,139 for one-family 
home cases insured under the Federal Housing Administration 
(HUD) is substituted for the BLS consumer survey estimate of 
$5,683. 

Other state and local taxes affecting families reported here 
include selective sales taxes other than on motor fuel, 
certain license taxes, and estate and gift taxes. 

* Utilities include heating gas and oil, $592; electricity, 
$985; telephone, $651; and other, $223. 

^ Because of the recent sizeable change in gasoline prices, this 
component of operating costs has been reduced by the 1987/1984 
CPI gasoline price ratio equal to .575. 

^ State sales taxes are applied to the items in this category. 

Includes personal care, reading, education, tobacco, alcoholic 
beverages, and other miscellaneous personal items. 



Source: "Consumer Expenditure Survey Results From 1984," News , 
and detailed computer printout. Bureau of Labor Statistics, 
United States Department of Education, June 22, 1986. FHA Homes 
1987, U.S. Department of Housing and Urban Development. U.S. 
Department of the Treasury, unpublished effective tax rates for 
selected income groups. 
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No account is made of individual preferences or local 
required or alternative Items which may vary purchases from this 
standard composition. The items selected for pricing, however, 
are so common and basic, e.g., toothpaste, that substituiton is 
unlikely. Yet it should be noted that the composition detail of 
the basket for less basic items is likely to vary significantly 
across the country. Large segments of the population exhibit 
different life styles, living requirements, and buying 
opportunities, all affecting their purchases. People eat 
different foods, enjoy different recreational opportunities, and 
buy different clothes, depending on their environment. For 
purposes of price index compilation, such substitutions are 
assumed to have no affect on overall consumer satisfaction. If 
only a small proportion of the budget is subject to substitution, 
the price differentials are slight, and similar satisfaction is 
derived, the overall effect on cost of living is negligible. No 
adjustments of this type have been made. 



Budget 

The representative budget in Table B reports national 
averages in family total expenditures for consumption, i.e., 
purchases for day-to-day living; mortgage payments and other 
costs of home ownership; individual income and property taxes; 
and payments into pension funds and contributions v/here the 
benefits are deferred or intangible. 

The expenditures are all periodic, that is they recur 
regularly as opposed to single or infrequent major purchases. 
They thus exclude large single investments such as the 
downpayment on a house or car (but include monthly mortgage and 
auto loan payments) , ana occasional exceptional costs such as 
large medical expenses. 

Each of the item categories has its own share of 
expenditures or "budget proportion" indicating the relative 
importance of the item in the total family budget. The 
proportions are national averages based on the Bureau of Labor 
Statistics • "Consumer Expenditure Survey" (see Table B Source). 
These proportions are used in constructing the Cost of Living 
Index as index component weights. The weights are presented in 
Table C. They are fixed for all locations, and multiplied by the 
reported field prices to derived the various local total 
expenditure "budgets." When indexed to the national average 
these "budgets" become the CLIs of this study. 

With weights held constant these local "budgets" reflect 
only price differences and not changes in consumption patterns. 
The quality of the items purchased must also be held constant if 
the "budgets" are to report price differences only. Thus the 
CLIs of this study are fixed cmantitv and cmalitv indexes. 
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Table C. Budget Weighting for Cost of Living Index Compilation, 
1987. 



Total Budaet 


$32, 


336 


100.0% 


Deferred Benefits 


4, 


256 


13.2% 


Taxes 


5, 


584 


17.3% 


Consiimption & Housing 


22, 


496 


69.5% 


.Consumption & Home Ownership 


$22, 


496 


100.0% 


Consumption 


17, 


495 


77.8% 


Home Ownership 


5, 


001 


22.2 


Consumption 


$17, 


495 


100.0% 


Groceries 


2, 


825 


8.7% 


Utilities 


2, 


451 


7.6% 


Transportation 


5, 


109 


15.8% 


Health 




950 


2.9% 


Miscellaneous 


6, 


160 


19.0% 



The representative budget is organized into four divisions: 
consumption f consisting of expenditures for food, utilities, 
transportation, health, clothing, entertainment, personal, etc; 
the mortgage, insurance, and property taxes required for home 
ownership ; individual income taxes ; and deferred benefit payments 
to pension funds and contributions. This organization allows 
special treatment of income taxes where the level of tax depends 
on income previously adjusted for cost of living, and also 
unpriced items included in the deferred benefit category. The 
pricing of both these categories will be discussed in the next 
chapter. 



Fixed Market Basket 

All goods and services in each location are of intended 
fixed quality and quantity, meaning the relative weights of the 
goods and services being priced are held constant for all 
locations. This f ixed-we ight ina is called a Laspeyres-type index 
and is used in compiling the Cost of Living Indexes in this study 
for any given year . 

Over time the composition of the goods and services 
purchased by families changes. Some goods may no longer be 
purchased. Items, previously not in existence, may be added. 
Some items may be substituted for others. Accordingly, the 
family expenditure pattern must be occassionally revised if cost 
differences are to accurately reflect what families currently 
purchase. At the major component level used in this study, 
reweighting may not be necessary for a period of years. 
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A fixed market basket imposes special field rules to achieve 
consistency in pricing* First, at each location the items 
themselves must be either exact duplicates or sufficiently 
similar to have no effect on price* National brand items easily 
meet this criteria. Where items differ slightly, consistency can 
be sought regarding all applicable features of value 
(functionality, durability, operating cost, size, strength, 
etc*)* Written product and service specifications should be 
prepared to guide field pricing officers in selecting consistent 
quality* Judgment cannot always be avoided. 

The theory and assumptions of cost index construction are 
more fully discussed in Chapter 2. 



THE NATURE OP COST OF LIVING DIFFERENCES 



Description of the Cost of Living Index requires elaboration 
if the real nature of the index is to be understood* In 
particular, the CLIs of ti\is study need to be further described 
to account for the smaller range in values than readers might be 
conditioned to expect from more publicized real estate citings. 

Realize initially, that much of our impression of the costs 
of living comes from what we know about housing costs. Real 
estate information is well publicized. When we read and hear of 
the astronomical cost of housing in Manhattan and San Francisco, 
and the comparatively low prices in Minneapolis and San Antonio, 
we tend to assume these large differences reflect all the other 
price differences in cost of living as well. This is not the 
case and will be our first topic. 

This section examines a number of explanations of why the 
cost of living differences in this study exhibit a range less 
than that of popular opinion. At the same time, this discussion 
provides a firmer understanding of the what the index really 
reports. 



Real Estate Prices Are Not the Same as Comparable Housing Costs 

The housing prices attributable to cities commonly quoted by 
the National Association of Realtors and others, are not 
uniformly comparable. They generally reflect monthly sales of a 
quality homes in suburban areas to upper income families. Such 
higher priced homes differ greatly in their refinements and 
locational distinctions . Extravagant purchases of :his nature 
exhibit a wide price range. Consequently quoted real estate 
prices usually exhibit a greater city-to-city range than does 
more modest and therefore more uniform housing. For comparable 
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pricing purpose^ the housi^ig market sought must reflect prices 
for typical community homes of less variant design and location^ 
affordcQ^le by middle income feuailies. 

The prices used for this purpose are a combir?^tion of 
Housing and Urban Development (HOD) lot prices to represent home 
costs associated with location differences; and the Dodge 
Building Costs indexes for new construction to represent the cost 
differences foi* a new house of fixed specifications. This latter 
component also establishes^ to some degree^ equivalent 
purchasing power for existing houses which compete in the same 
market as new houses and are therefore usually competitively 
priced. Use of these data for pricing are discussed in the next 
chapter. 



Cost of Living Differences Tempered bv Some Components 

Of all purchases^ the costs of home ownership contributes 
most to differences in cost of living. But home ownership 
constitute only about 16 percent of the budget of middle income 
families^ and the price range for home ownership throughout the 
country is much greater than the range in prices for a majority 
of the other family purchased items. This means that the city- 
to-city range in total living costs is svibstantially less than 
the range in housing costs alone. 

And there are other items in the budget which reduce 
geographical living cost differences. They include payments on 
pensions^ personal life insurance^ and medical care programs; 
contributions; and federal taxes; all of which are eitl -^'^ not 
priced or whose "price" is essentially independent of location. 
Inclusicx:! of these near geographically price neutral items in 
family cost of living substantially moderates the range of 
resulting total costs. 



Non-Progressive Taxes Makes a Difference 

Progressive income taxes contribute substantially to the 
cost of living. A cost of living index must include the added 
costs of paying higher taxes on income adjusted upward (by the 
index) in areas of high cost. Now that taxes are less 
progressive^ cost of living allowances in high priced areas do 
not have to be jacked up as much to cover the highe-.. tax 
requirements as in the past.^ Consequently the range of cost of 



® The ssune city range of BLS Urban Family Budgets in 1981 
was substantially greater than that of the CLIs of this study ^ 
due^ in part, to the large upward adjustment r^^uired in 1981 to 
account for the more progressive tax rates at i^tat time. 
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living is less now than in the pas^, other prices being equal. 



Exact Geographical Location Igportant 

The Cost of Living Indexes of this study include average 
retail prices representative of the entire metropolitan areas 
involved. New construction costs are reported partially^ and 
land prices exclusively, for the surrounding residential 
communities. Thus the usually higher retail prices in the city 
core, although often the focus of living cost citations, are only 
a partial factor in establishing the CLIs reported here. 

Consiamers are well aware of the generally lower living costs 
in rural areas, fostering the belief that cities are 
comparatively expensive. Relative to adjacent rural areas this 
is true , but among cities , the prices are not "higher" but 
"typical" for urban consumers. Thus CLIs of 101 for Buffalo and 
Cleveland, and 98 for Dallas are common urban costs, reflecting 
prices numerically average but inherently higher than rural 
areas. The urban areas of Boston have costs 10 percent higher 
than for other cities ^ not in comparison to adjacent rural 
living. Users of the CLIs of this study must therefore 
appreciate the fact that index values of 20 to 30 percent above 
100 are very high prices indeed since the 100 average for cities 
is well above most rural prices. 



Inclusion of Residential Property fiite Prices 

The quality of residential property sites varies 
tremendously from one location to another, creating a problem 
with regard to the index compilation rule for fixed quality in 
the goods and services being priced. The ground itself, assuming 
it is permanently zoned residential without potential commercial 
use or subdivision, has no distinctive value to the homeowner. 
It is the location of the lot in terms of proximity to initial 
and future job opportunities, attractiveness of topography, 
schools, safety, climate, etc., that establishes relative value. 
Thus residential site price differences exclusively reflect the 
value home buyers and owners, usually with free choice, place on 
living in -*ne location compared to another. 

Since the consumer receives benefits consistent with the 
site price he is willing to pay, site price differences should be 
excluded from cost of living if tiie quality of this factor (site) 
is to be held constant • Stated differently, if the aim of the 
index is to price a fixed level of consumer satisfaction for 
those items whose quality cannot be held constant, then, site 
prices must be excluded since they directly reflect variation in 
satisfaction. 
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Traditional inclusion of site prices in cost of living 
i.ndexes is based on the intent to limit reporting to measurable 
contract or transaction prices rather than attempt the difficult 
evaluation of consumer satisfaction. Also, the employment of 
many workers requires resident location other than what the 
individual might prefer. The site costs of such "forced" 
locations, it is argued, should be fully reimbursable as a 
required cost of living. ^ , Consistent with this historical 
precedent, the cost of living indexes of this study include 
residential site costs. Thus -^iie CLIs of this study report total 
living cost differentials w thout regard for variation in 
location specific amenities . -'-^ 

The infinitely varying quality of residential sites creates 
a serious problem in defining the "fixed" characteristics 
involved for index pricing purposes. The traditional approach is 
to define the neighborhood as suitcd^le for a given group of 
consumers. Certain quality suburban locations are deemed 
appropriate for "middle-executive" types for example. At best, 
this restraint only prevents pricing extreme site conditions; 
remaining price variations for "standard" sites, however 
rigorously defxned, continue to fully reflect extensive location 
value preferences. 



^ If employees are denied free choice and required to live 
in a given location, their satisfaction will likely not be 
proportional to the site price. They should be compensated 
according to the difference involved. Inclusion of total site 
price in a cost of living compilation assumes that a forced 
location has no differential affect on the consumer's 
satisfaction requiring adjustment, and the buyer should 
accordingly be fully compensated for site costs in the absence of 
allowing him to exercise a location preference. Actually, when 
a worker is forced to I'^oate the household sustains some 
differences in satisfaction t each site, and the appropriate 
price adjustment to achieve c* fixed utility level equal to others 
with free choice is somewhere between a cost of living unadjusted 
for site price and one fully adjusted. 



It should be noted that the inclusion of site costs in 
cost of living adjuatmc-nts introduces incentive for workers to 
move to attractive areas knowing they will be fully reimbursed 
for the higher site costs involved. Areas with the highest 
reinbursrble costs of living usually also have the best amenities 
which ar-i then free of charge. Tl Is inequity can be reduced by 
adjusting wages for amenity value as well as cost of living. The 
resulting "equilibrium" wages are discussed in Chapter 9. 
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The solution to this site quality variation employed in this 
study is to price median lots from a large universe of purchases 
by middle-income families^ the shear numbers involved assuring a 
lot price "representative" of a middle-income neighborhood in 
each location. This topic is discussed fully in the lot pricing 
section of Chapter 4. 
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Chapter 4. COST OF LIVING PRICING 



Identifying suitable price series is always the most 
difficult and critical task in cost index construction; the 
principle problems being that of holding quality constant and 
locating suitable data sources* This chapter discusses the 
nature of the price series required and the rationale supporting 
the selections. The presentation follows the four major budget 
areas — deferred benefits, taxes, home ownership, and consumption. 
The methodology of employing the selected price series in index 
compilation are presented in the next chapter. 



Deferred Benefits and Other Geographically Price Neutral Items 

Five items in the budget (identified with an asterisk in 
Table B, Chapter 3) —payments for pension savings plans and life 
insurance, contributions. Federal individual income tax payments, 
auto financing, and other lodging outside of residence — are 
assigned no location specific prices, i.e., they are considered 
geographically price neutral (price = 100 at all locations) . 
They constitute 14 percent of the budget and their inclusion in 
the Cost of Living Index tends to moderate price differences 
between locations. 

The Cost of Living index prices a fixed budgen which 
allocates a given percentage for pension payments and 
contributions. As forms of investment, these payments have no 
immediate tangible returns and no contracted "price." Being 
defined as a fixed component of the budget, no alternative next 
best purchase may be substituted. This means the family 
experiences no geographically distinctive hardship "cost" 
associated with the foregoin*? of an alternative purchase- 
Consequently pension payments and contributions are designated 
geographically price neutral. The fact that the immediate 
location of a pension contribution affects its present 
purchasing power is of no consequence to the donor who intends 
only an investment for future use at a likely unknown retirement 
location. 

Premiums on life insurance are generally set on mortality 
tables usually independent of the residence location of most 
buyers. Also, competition among nation-wide insurance firms 
tends to minimize geographical differentials. The price of lite 
insurance is, in reality, essentially geographically neutral. 

There is evidence that the variation in new car prices is 
sufficiently small that its exclusion from cost of living 
compilation would have negligible effect. American car 
manufacturers have established nearly uniform wholesale prices in 
North America by equalizing tranpportation costs, and, further. 
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they have encouraged informed price negotiation by attaching 
standardized sticker prices (recommended retail) to all new cars. 
Dealers, in turn, while negotiating individually with each 
customer, typically settle on mid-range markups, with mobile and 
informed buyers, dozens of car choices, and multiple dealers in 
every community, the resulting competitive market forces 
individual dealers to counterbalance greater overhead with more 
sales rather than higher prices. 

The negligible effect on living costs of this price 
uniformity can be shewn by this illustration. If the dealer •s 
cost (invoice price) of a mid-size domestic family automobile is 
$12,000, the manufacturers recommended sale (sticker) price is 
commonly lO to 14 percent^ higher ($13,400). Actual sales 
prices to knowledgeable buyers are typically negotiated midway^ 
between these two— dealer's and sticker — levels, i.e., $12,700; 
with a range also generally between the two, i.e., $12,700 
$700, or +/- 5.5%. Applying this range to an automobile •s yearly 
finance costs of $2^787 (equal 8.6 percent of the $32,326 family 
budget being priced in Table B) , results in a +/^-43% (maximxim) 
effect on che CLIs of this study. This negligible effect leads 
to classifying automobile financing as a price neutral item. 

Lodging away from home occurs during vacations and other 
family travel, with prices at many indeterminate locations. 
Consequently this item, in being non-location specific, is also 
geographically price neutral. 



Taxes 

Taxes, it may be argued, return proportional benefits to the 
resident and therefore should not be included in estimating cost 
of living as a fixed service purchase. However, the degree to 
which local and state government services are proportional to 
taxes paid varies greatly among jurisdictions. For example, in 
states with no individual income taxes, public services may 
largely be supported by non-resident payment of sales and 
severance taxes (an "exported" tax) . Also citizens do not 
equally value or use the various public services. Inner city 
locations may have exceptionally high requirements for police, 
fire protection, welfare, etc., far disproportionate to the local 
tax base. Large jurisdictions may have advantages of scale which 
allows them to provide public services more efficiently. For 
these reasons the benefit/tax ratio for most taxes cannot be 
held constant, or, for that matter, systematically measured. The 



^ Markup based on data from New Car Cost Guide , H. h. 
Gousha, Automobile Invoice Service, Simon & Schuster Inc., Sar 
Jose, California. Mid-range sales pricing based on field da-ca 
collected by Runzheimer International, Rochester, Wisconsin. 
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consequence for index construction is that taxes are viewed here 
as a living expense without measurable direct returns, and hence 
a "cost of living" requiring reimbursement. And this view is 
consistent with the popular belief of many citizens that, as an 
involuntary pa^onent, taxes are, ipso facto, a reimbursable cost 
rather than an elected benefit. 

For purposes of identifying how tax rates are incorporated 
into the indexes of this study, federal, state, and local taxes 
paid by individuals may be organized as shown in Table D. 



Table D. Federal, state, and local taxes paid by individuals, 
1986. 

(millions of $) State Local Federal 

General Sales $74,817* $15,889 

Selective Sales 37,556 6,739 

License 14,908 

Individual Income Tax 67,405* 6,9>i8 $348,959* 

Residential Property++ 2,613* 64,414* 

Estate & Gift 2,533 

TOTAL $642,781 



* Taxes accounted for by Cost of Livi_ g Indexes equal $558,208 
million. 

Residential property estimated as 60 percent of total property 
taxes collected based on relative assessed value. 

Sources : Measuring State Fiscal Capacity: Alternative 
Methods and Their Uses ^ Advisory Coitanission on Intergovernmental 
Relations, Washington, D.C. , September 1986, and Government 
Finances in 1984-86 . Bureau of t:he Census, U.S. Department of 
Commerce, Washington, D.C, Nov 1986, page 2. 



The asterisk taxes above, state government general sales, 
federal and state individual income, and state and local 
residential property are specifically compiled in the cost of 
living estimates of this study. Motor fuel and telephone taxes 
are included in othor prices. Together these included taxes 
account for approximately 71 percent of the total state and local 
taxes paid by families. No adjustment is made for taxes on other 
selective sales items, licenses, and estate and gift taxes since 
effective rates for these types of taxes cannot be determined. 

State General Sales Tax Sales or gross receipts taxes are 
generally applicable to all types of goods and services with the 
usual exception of grocery items. General sales tax rates are 
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reported by the Advisory Commission on Intergovernmental 
Relations (ACIR).2 Individual state rates are applied to the 
ACCRA city prices for each item in the "other" consumption 
category of the budget (see Table Chapter 3) . Local sales 
taxes have not fc^^en incorporated in this study due to the 
complexity and extent of the compilation. This means that for 
cities with high local sales taxes, the reported Cost of Living 
Indexes are slightly understated. 

Federal and State Individual Income Federal income taxes 
are uniformly applied to residents of all states. Consequently 
no individual state adjustments are required. However, if 
earnings are adjusted by an employer for cost of living, workers 
must pay taxes on the resulting higher or lower income level. 
This means that the cost of living index itself must include 
amounts to pay this greater or lessor tax. Details of how this 
is accomplished are explained in Step 5 in Chapter 5. 

The various effective rates for state individual income 
taxes are reported by the District of Columbia Government for a 
family of three. These rates are applied to the $35,000 family 
income to derive the special "price" or tax payment requii-ement 
for each state. As with federal income taxes, the cost of living 
indexes themselves must be adjusted upward to reimburse the 
family for additional state income taxes requirements for income 
increased in areas of high living costs. ^ The treatment of taxes 
in index compilation, again, is reported in Chapter 5. 

State & Local Residential Property Taxes Federal Housing 
Authority (FHA) effective tax rates for each city in the core 
data set are included in the cost compilations for housing. The 
mechanics of property tax iriclusion in housing costs are 
presented in Step 2 in Chapter 5. 



Consumption 



Selected components of the American Chamber of Commerce 
Researchers Association (ACCRA) data have been used to construct 
the consumption component of the cost of living indexes of this 
study. These data are described here. 

The ACCRA quarterly reports inter-city cost of living 
differences for 224 cities (see Table E, Source for citation) . 
The 59 items forming the basis of the all-item index have been 
carefully chosen to reflect the different categories of consumer 
expenditures. Weights assigned to relative costs are based on 



2 Advisory Commission on Intergovernmental Relations, State 
Fiscal Capacity and Effort, 1986 . ACIR, Washington, D.C., 1989, 
122 pages. 
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the latest government survey data on a mid-management executive 
family's pattern of expenditures* All items are priced at t:he 
.local level by Chamber of Commerce research personnel at a 
deliberate time and by standard specif ications# A careful three 
stage review is made to eliminate errors or non-compliance with 
specif icat ions • 

A s'-OTrtiary of the items priced by ACCRA is shown in Table E* 
Price data used in compiling the Cost of Living Indexes of this 
study are identified by an asterisk. 



Table £• 59 Items Price by the American Chamber of Commerce 
Researchers Association (ACCRA) Inter-City Cost of Living 
Index. 



Grocery Items 121 items) * 
5 meats, fish, lOwI 
4 dairy products 
3 produce 
1 bakery 
1 tobacco 
13 miscellaneous (coffee, 
sugar, shortening, soft 
drink, peas, flakes, etc.) 

Housing f 2 items ) 

Apartment monthly rent 
Hjme purchase price and 
mortgage payment 



Misc. 



Utilities (3 items) * 

Electric power, monthly cost# 
Natural gas, oil, monthly cost# 
Telephone (includes tax) 



Transportation (3 items) * 
Bus fare 

Auto maintenance 
Gasoline (including tax) 

Health Care (4 items) * 
Hospital room 
Office visit, doctor 
Office visit, dentist 
Aspirin 



Goods & Services (20 items) * 
Hamburger, pizza , fried 
chic%:en , haircut , tooth- 
paste, dry cleaning, under- 
wear, dress shirt, jeans, 
applia \ce repair, movie, 

newspaper , bowl ing , 1 iquor , 
beer, wine, etc. 



Source* Inter-City Cost of Living Index , American 
Commerce Research Association, Houston, Texas. 



Chamber of 



Prices for the above items are reported on a unit of 
consumption basis, e.g-, price per package, pound, monthly use, 
ride; daily delivery, et^.. An important exception are utility 
costs (#) which also include a load factor, i.e., the amounc of 
power or fuel requir'3d to heat and cool a typical house at the 
given location. Utility "prices" are thus reported as monthly 
costs based on both local unit prices and consumption as 
determined by climatic conditions. This inclusion of load is 
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consistent with the purpose of cost of living measurement to 
report costs typically required for ordinary living. 

::he ACCRA data ic based on very limited city sampling. 
However, instructions to the field sources regarding sampling 
time, location, and type of retailers promote equivalent pricing 
conditions. Further, the items priced are often national brands 
which provides the desired constant quality. Overall, the ACCRA 
price data for grocery items, utilities, transportation, health, 
and miscellaneous (all identified by an asterisk above) are 
acceptably accurate for purposes of the estimates of this study, 
and are used to compute the cos\:s of consumption. The following 
discussions of housing prices will explain why an alternative has 
beer selected in this area. 



Residential Property 

Residential property represents the most serious pricing 
problem in cost of living measurement. The difficulty lies in 
identifying in each jurisdiction similar existing-^ houses and 
local living conditions representative of purchases by a given 
class of consumer. If sampling is performed by field agents, 
selection is necessarily a matter of judgment and the myriad of 
varying conditions involved makes decisions somewhat arbitrary, 
even with detailed limiting criteria. Achieving truly 
representative and comparable prices by selective sampling is 
suspect under these circumstances. Understanding the 
deficiencies involved leads to development of an alternative 
strategy. 

Deficiencies in Selective Sampling The typical approach 
used for pricing residential property for cost of living 
purposes is that of defining 2 "standard" house and location 
suitable for a given consumer group, followed by field pricing of 
a sample of houses selected on the basis of these criteria. 

To secure comparability, field agents are provided a set of 
design and material specifications for a "standard house" which 
the consumer group would be expected to normally require. 
However, these criteria cannot be too specific because of the 
tremendous range in house and lot features across the country 
due to varying historical and architectural preferences, average 
lot size, local building codes, climatic requirements. 



The proportion of long-term mortgage loans for new 1-4 
unit family homes in 1985 was 78% existing units, 22% new units, 
U.S. Dept. of Housing and Urban Development, monthly and 
quarterly press releases based on the Survey of Mortgage Lending 
Activity. 
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availability of material, and dates of construction.^ Generally 
selections are ultimately based on the field agents best estimate 
of a house suitable and typically purchased by a given consumer 
group. 

Even more difficult is the task of selecting a residential 
neighborhood acceptable to the consumer group. We are speaking 
here of the "quality of life" or location-specific amenities 
which establish the value of the residential site. These 
amenities include the characteristics of fellow residents, view, 
yard size, commuting distances, proximity to culture and 
recreational pursuits, quality of local schools, absence of 
crime, ^ etc. Here again the great diversity of American 
communities makes selection of "representative" sites a near 
arbitrary choice among many alternative packages. Even sites 
exactly or nearly the same in immediate local conditions, if 
sufficiently separated differ in climate, proximity to major 
cities and recreational areas, and job opportunities. 

For relatively homogenous goods and services limited price 
sampling does not involve too great a risk because competition 
establishes fairly uniform prices within sizeable markets, as 
large as the metropolitan reporting area required. However, 
residential properties are individually distinctive. Pricing a 
small sample, no matter how carefully selected, still may report 
atypical features affecting price that are not representative of 
median conditions in the jurisdiction < ; a whole. 

The differing judgment of the field representatives and the 
multiplicity of qualifying house-amenity combinations faced in 
any jurisdiction, simply allows too great a latitude in choice to 
ensure accurate reflection of a representative or average 
property. No matter how exact and restrictive the 



^ The difficulty of pricing "equivalent' typical housing is 
apparent from the following structural variations from FHA data: 

Median lot size — Atlanta, 21,666 versus New York City, 2,700 ft^. 
Site to property value — Los Angeles, 37% vs Lubbock Texas, 11%. 
Median improved area — Galveston, 1, 612 vs Hartford 975 ft^ . 
Median age — Allentown, Pa, 54 vs Corpus Christi, Texas, 7 yrs. 
Ave number of rooms — Reading Pa, 6.2 vs Madison, Wis, 5.1.' 
Auto area — Souix Falls, SD, 94% garage vs Tucson, 60% carport. 
Basement—Pittsburgh, 93% full ve: Sarasota, 98 % slab. 
Building material-^Philadelphia, 43% brick vs Bellingham, Wash, 

78% wood siding. 
Central AC — Austin, Texas, 93% vs Great Falls, Mont, 2%. 
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specifications of house, site, and consumer group, ^ and how 
carefully these criteria are observed, there remains literally 
thousands of combinations in any jurisdiction that would appear 
to equally quality, A small sample is statistically unable to 
ensure accurate representation of the entire residential area in 
question.^ 

These shortcomings of the selected sample suggest the need 
for an alternative approach. The alternative adopted in this 
study is to first separately price site locations using 
Department of Housing and Urban Development, Federal Housing 
Administration (FHA) lot prices representative of middle-income 
family purchases. Second, rather than risk loss o^ equivalency 
by pricing existing houses, substitute new construction costs. 
This substitution holds house quality constant by proving 
consumers equivalent new house purchasing power at each location. 
Discussion of this approach follows. 

Representa tive Site and Ecmivalent New House Purchasing 
Power The varied nature of residential property requires 
special rules to obtain comparable pricing for cost of living 
purposes. The possibility of multiple "qualified" selections 
rules out procedures requiring personal judgment. Practical 
field pricing to obtain valid comparisons of residential property 
costs requires imposition of two restraints: (i) site location 
data must be extensive and representative of all neighborhoods 
within the jurisdiction occupied primarily by a given category of 
consumers; and (2) the house structures, or a reasonable 



If a middle-income family is not chosen as the consumer, 
the resulting cost data are applicable only to a specialized and 
relatively small segment of the American populace. Geographical 
difference for homes typically purchased by upper-income families 
may differ from the pattern of middle-income homes. For example, 
it is possible that the relative price of e:cpensive homes in 
large versus small cities is greater than that of modestly price 
homes. Cost of living differences based on high priced houses 
would then be greater tian the cost differences middle-income 
families would likely experience. 

^ The variability of house prices in the same county, many 
of which might likely meet a given set of selection criteria, 
can be illustrated by this example . In 3 0 neighborhoods in 
Montgomery County, Maryland in 1£86, single fami.ly house prices 
ranged from $84,000 to $240,000. Based on nearly 19,000 sales, 
the average sale price of 1,689 houses sold in the Germantown 
neighborhood was $91,476. At the other extreme, 375 homes in the 
Potomac neighborhood sold for an average price of $223,180, a 2.4 
to 1 ratio. Source: Rufus S. Lusk S Son, inc. 
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substitute, must be of near fixed design and specifications, 
except for requirements imposed by climate and local ordinances 
beyond the control of the consumer. These distinctive restraints 
suggests the need for separate treatment of site costs and 
improved area (structure) costs. 

Observing these restraints, housing property costs are 
defined here, for purposes of establishing geographical cost of 
living differentic^ls, as: annual mortgage principle and interest 
payments and real estate taxes paid on residential property 
typically occupied by middle income families within f\a 
jurisdiction; such property consisting of a representative site, 
and improvements equal to the cost of new construction for a 
standard one-family house of fixed size. 

The site price and real estate tax rates employed are 
reported by the Federal Housing Administration (FHA) of the 
Department of Housing and Urban jivelopment'' ; new construction 
costs are based on Dodge Build-.ng Costs Indexes reported by 
McGraw-Hill cost Information Systems (see f.n. 10). The data are 
presented in Table 4. 

Pricing the Site Location As described, location amenities 
and corresponding value vary greatly from one residential site to 
another within the same city or county. Substantial block-to- 
block differences are not unusual. Reliance on a few selected 
pricings as "representative" risks great error. Site prices 
representative of middle- income neighborhoods for an entire 
jurisdiction can be approximated only by a statistically 
adequate sample size. While the FHA site prices used in this 
study, do not represent a statistically structured sample, the 
data, when viewed over a number of years, involves sufficient 
observations for purposes of estimates. 

The Department of Housing and Urban Development reports FHA 
site prices for Metropolitan Statistical Areas (MSAs) based on 
purchases or refinances by the occupant of one-family existing 
homes. The number of transactions involved, averaging 120 per 
city,s and $90,000 mortgage amount limitation, ^ suggest that 



' The U.S. Department of Housing and Urban Development 
yearly publishes extensive housing data derived from the Federal 
Housing Administration operations under Section 203. See FHA 
Homes 1987. Data for States and Selected Areas r characteristics 
of FHA Operations under Section 203 ^ U,S. Depajrtiu^nt of Housing 
and Urban Development, Washington, D.C. 

f HUD reports only about 10 percent of the 400,000 or 
more single family cases contracted each year. The average 
number of cases per city for the 344 cities reported in 1980 was 
120, ranging from a low of 1 to a high of 2,023. The small 
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resulting median lot prices over a three year period should be 
reasonably respresentative for a cross-section of homes in 
middle-income residential areas at each location* 

It is important to note that the site prices used are prices 
for the total area rather than unit (per square foot) prices or 
unit prices applied to a standard lot size. Residential lot 
sizes are due to a number of factors other than land value such 
as historical architectural styles (and corresponding lot 
requirements) , residential street patterns, historical and 
current zoninvg ordinances, and city boundaries and commercial and 
terrain barriers that may restrict expansion. The value 
consumers place on location is thus the total price they must pay 
for whatever lot size is available, with larger lots thrown in as 
an added local amenity. As long as zoning regulations 
permanently restricts commercial exploitation, i.e., division in 
to subplots for resale, the value of this additional size amenity 
for residential purposes (e.g., lawn, garden, swimming pool, 
woods, parking, etc.) is always very small compared to a lot's 
total price. 

Thus the price of locating in an attractive city is the 
current market price of lots made affordable by their historical 
small size, not the astronomical unit costs resulting from a 
small denominator. Similarly the exceptionally low unit costs of 
large residential lots in outlying suburban areas reflect the 
availability of cheap land at the time of parcelling, not the 
price consumers currently attach to the location. 



number of case*^ reported for some cities in a given year is 
obviously not representative. A three year time adjusted average 
of FHA data waip used when possible to minimize the effects of 
individual year variability. As additional year data is 
introduced into this model, errors due to a small number of FHA 
cases will be reduced. 

See U.S. Department of Housing and Urban Development, FHA 
Homes > 1985. Data for States and Selected Areas on 
Characteristics of FHA Operations under Section 203 , Washington, 
D.C. 2041C. 

^ The maximum FHA mortgage amount that may be insured is 
$90,000 ($101,250 in Alaska and Hawaii). 

The average house sale price for FHA loans in the summer of 
1987 equaled $70,600 (as reported by the National Association of 
Realtors) ; for conventional fixed rate 15 year mortgages ^ 
$110,000; and for 30 year mortgages, $138,800. The average 
family income for a home buyer taking an FHA loan in 1986 was 
$38,000. (An estimated 60 percent of all families in the United 
States had income less than thi.*; amount.) 
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It follows that applying aberrant unit costs to a standard 
lot sise, however attractive in terms of holding size constant, 
also doGs not reflect consumer's assessment of location value. 
Furthermore, cost of living reimbursement based on a fixed lot 
size would underpay consumers living in are?iS where typical lots 
were larger and over compensate consumers in areas with smaller 
lot sizes. Thus to compensate a New York City resident for a 
typical lot size of say 7,700 square feet when the typical city 
lot is only 2 , 9G0 foot square would unduly enrich the 
inhabitant. 

The procedures used by FHA field accents to price land 
deserve explanation. Ratios of site to total property values 
vary greatly from as high as 37 percent for attractive 
metropolitan areas such as Los Angeles, to as Xow as 11 percent 
for cities such as Lubbock, Texas where residential expansion is 
virtually unlimited. This range means that site values, T^hile 
related to overall property value, must be distinctively 
assessed. FHA field appraisers estimate site values based on 
their knowledge of nearby or equivalent vacant lot prices, and 
knowledge of local historical ratios and trends in lot to total 
property prices. Also, the value of a lot may be estimated by 
subtracting a depreciated value of a newly constructed 
replacement house from the property's current sale price. 

Pricing the House structure to Achieve Consistent Quality 
As previously stated, the variant multiple design and structural 
features of houses makes \t extremely difficult to hold house 
quality constant. What is required is essentially pricing the 
exact same house in each location with some adjustment for 
special climatic and safety requirements. If a new house is 
substituted for existing houses, this consistency can be achieved 
by use of building construction indexes which price a fixed 
market basket of construction labor and materials. This 



The Dodge Building Cost Indexes are published semi- 
annually (September and March) for approximately 600 cities. The 
index reports wage scales prevailing locally for 20 building 
tradesman and prices paid by builders for 10 basic materials 
available from local retail suppl">ers. These data are weighted 
to reflect the impact of the basic item components on the overall 
cost of a "typical" composite residential/non-residential 
building. 

Trades represented include brick layer, carpenter, sheet 
metal worker, electrician, plumber, glazer, lather, plaster, 
pa inter , roofer , teamster , laborer , etc . Material items are 
ready mix concrete, reinforcement rods, concrete block, 
structural stael, plywood, lumber, gypsum board, asbestos 
shingles, electrical conduit, coptar pipe^ etc. Definitions for 
occupations and materials are specified . Reporting sources 

include general and specialty contractors in each city, building 
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approach reimburses consumers for relative housing cost 
differences by establishing equivalent new house purchasing power 
as opposed to the more traditional but error prone method of 
using exiting house sale prices* 

Geographical differences between new house construction 
costs and existing house sales prices may be small. Since most 
housing markets include both new and existing houses, they are 
usually competitively priced, i.e., the price of most homes is 
proportional to comparative value. Local housing realtors 
provide excellent market information with potential buyers 
exercising exceptional care in m^nking life * s ma j or purchase . 
Most buyers are knowledgeable of the alternatives including the 
value in purchasing a new versus old house. Informed consumers 
coupled with the large number of property sellers results in near 
perfect market action and extremely competitive house prices. 

Short run housing shortages may allow local builders to 
"mark up" new house prices more than the tradition 15-20 percent. 
Conversely, an even more rare housing surplus may temporarily 
require builders to lower their mark ups and reduce their volxime. 
These local variations in "profitability" may be reflected in 
the labor costs of the Dodge Construction Indexes. However, a 
tnore. conservative rule is that short tsnn variations in new house 
sale prices from actual construction costs are not reported in 
the housing costs of this study. 

It should be noted in closing that providing consumers with 
equivalent new house purchasing power does not take into account 
special climatic needs for insulation, shutters, local 
construction safety regulations, and other building requirements 
beyond the consumer's control. In many ways^-^the consumer 
perceives benefits from such requirements directly proportional 
to their cost and reimbursement is not required. In other 
instances the requirements may be counterbalancing such as added 
heating costs accompanied by lower cooling requirements. In any 
event these costs are likely to be small relatively to total 
property value. 



product distributors, construction labor consultants, and 
Chambers of Commerce. 

See Dodge Un it Cost Data for U.S. and Canadian rTf-TPg ^ 
Volume 2 , P. E. Pereira, Chief Editor, McGraw-Hill Cost 
Information Systems, P.O. Box 28, Princeton, New Jersey 08543. 
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Chapter 5. COST OP LIVING INDEX COMPIIATION 



In the previous chapter the conceptual and practical 
problems in selecting suitable price series for meastiring cost of 
living were discussed. This is the heart of any cost index 
undertaking, at once both the central and most difficult task. 
Now, with the vairious price series in place, the procedures of 
index compilation may be described. The methodology is far 
simpler and more mfc>chanical than pricing. The main problem in 
compilation is selecting the appropriate statistical tools for 
index construction and prediction. 

The discussion begins with the objectives nought in 
developing a model, followed by a review of the budget and data 
organization which assists in keeping track of the various 
components. The mechanics of index compilation and prediction 
are then described in five steps. Statistical details of the 
regression analysis to derive the prediction equations are 
presented in Appendix A. 



Model Objectives 

The Cost of Living Indexes (CLE) of this study are based on 
a model intended to: 

(1) measure urban family cost of living for middle-income 
home owners, with sufficient validity to serve as a reasonable 
geographical adjustment factor to establish equal real wages. 

( 2 ) use secondary data sources exclusively to avoid 
prohibitively costly data collection. 

(3) provide the necessary regression analyses to predict 
cost of living for a larger universe of cities and urban areas 
sufficient to aggregate as reasonable sta.:e averages. 

(4) allow yearly updating. 

(5) allow periodic reweighting of budget items in response 
to changing consumer buying patterns. 



Budget and Data Organization 

Recall again that the budget to be priced is organized into 
four divisions (Table 3, Chaptejr 3) . Knowledge of these 
divisions will aid in understanding the various model components 
designed for index compilation. 

( 1 ) Deferred benefits ^ consisting of investment type 
payments without immediate benefits such as inputs into pension 
plans and contributions. These items are generally not priced, 
i.e., they are geographically price neutral. 
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(2) Individual income Taxes where the amount of the tax 
depends on fcunily income level after adjustment for cost of 
living. 

(3) Home ownership which consists of home finances such as 
mortgage interest and principle payments, property taxes, and 
required insurance payments. 

(4) Consumption , consisting of family expenditures for food, 
utilities, transportation, health, apparel, entertainmant, etc., 
where the family members immediately utilize or directly benefit 
from the expenditure. 

These four expenditure components are organized for cost of 
living budget weighting purposes as previously indicated in Table 
C, Chapter 3, reproduced here. 

Table C. Budget Weighting for Cost of Living Index compilation, 
1987. 



Total Budaet 


$32, 


336 


100. 


0% 


Deferred Benefits 


4, 


256 


13. 


2% 


Taxes 


5, 


584 


17. 


Z% 


Consiunption U Housing 


22, 


496 


69. 


5% 


Consumption & Hone Ovnerhsip C&H 


$22, 


496 


100. 


0% 


Consumption 


17, 


495 


77. 


8% 


Home Ownership 


5, 


001 


22. 


2 


Consumption 


$17, 


495 


100. 


0% 


Groceries 


2, 


825 


8. 


7% 


Utilities 


2, 


451 


7. 


6% 


Transportation 


5/ 


109 


15. 


8% 


Health 




950 


2. 


9% 


Miscellaneous 


s. 


160 


19. 


0% 



An additional structure helpful in understanding CI,I 
compilation is the manner in which the data are organized f jr 
regression prediction. This organization is presented in Tai^le 
F of this chapter, and will be explain as part of the STEP 4. 
Important at this point is recognition that the data grouping 
titled City Grouping #1 , the Core Universe . consists of 
approximately 150 cities for which all price data are availeible, 
i.e^; Dodge construction costs, HUD site prices, and ACCRA 
consumption costs. Consumption and Home Ownership (CSH) Costs 
are combined for this city grouping in STEP 3. C&H values for 
city groups #2, #3, and #4, for which complete price data are not 
available, are then predicted from regression derived equations. 
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Approach and Compilation Procedure 



Compilation of the Cost of Livinr Indexes of this study is 
^::complished in three major divisions: (1) Separate compilation 
if Consumption and Home Ownership costs, and, for the core 
universe (City liroup #\) combining the two into a weighted C&H 
total, (2) Regression .analyses of Jiis core universe to derive 
C&H prediction equation '3 for cities for which all data are not 
available (City Groups #2, #3, and #4), and (3) Addition of taxes 
and price neutral items to compiled Consumption and Home 
Ownership costs for all cities ':o derive Cor^ of Lining Indexes. 

The dominant role of housing in establishing consumption and 
^ome ownership costs was early recognized. The accurapy of the 
regression estimates depend on the high predictive capacity of 
home financing costs which ^ explain" a large portion of the 
geographic CSH cost differences. 

Keeping in mind both the budget and data organizations 
described above, the general nature and sequence of the five 
steps taken in constructing the Cost of Living Indexes in this 
study are outlined in the next two sections. 



Compilation of Constunption and Home Ownership Costs 

STEP 1. Compile indexes of Consumption using the ACCRA 
price data for approximately 210 locations (City Groupings #1 and 
#2) . This involves a simple summation of the weighted price 
indexes for each of the five components based on their respective 
budget proportions (from Table C) as follows: 



Item Budget Weight 

Groceries 8.7% 

Utilities 7.6% 

Transportation 15 . 8% 

Health Care 2.9% 
Miscellaneous Goods and Services 19>0% 

CONSUMPTION 100. 0% 



The price indexes reported by ACCRA are based on a simple 
all-city average equal to 100. The derived Consumption Index is 
population weighted so that 100 equals national average resident 
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costs . 



The consumption data for fall 1986, fal.1 1987, and a two 
year average are reported in Table 3. ote that house 

furnishings and operations as a $1,603 budget item is excluded 
from the consumption cost compilation because no price scries for 
these items in avail5d3le. This exclusion has a minimal effect if 
the price differentials involved are similar to those of the 
other included categories. 



STEP 2. Compile indexes of Home ovmership Costs for 
approximately 240 locations (City Groupings #1 and #3) using HUD 
site and Dodge Construction Costs. The HUD data employed are 
site median sales prices /:or one- family existing homes, and 
average effective real estate tax rates (derived) . 

Geographical price differences for a new house of fixed 
design and specifications are established equal to local unit 
construction costs times a standard 1,500 square foot improved 
area (plus a fixed builder's inarkup) . The Dodge Construction 
Index, pricing ten widely U£;ed materials and twenty basic 
building trade labor rates, is employed to measure geographical 
construction cost differences. 

Home mortgage interest and principle rates are set at 8 
percent applied to a mortgage equal to an estimated 95 percent of 
property value. Residential property taxes are estimated from 
HUD FHA effective property tax rates (taxes paid/property value) 
for 1987 and time adjusted previous years, multiplied by property 
values equal to site plus house value as determined above. 



^ A simple example will illustrate the additional 
information that population weighted cost indexes provide. 



City 

A 

B 

C 

D 



Population 
5,000 
8,000 
30,000 

1,000,000 



U.S. city mean 



Living 

Cost 

$19,600 
17,150 
25,550 
35,350 

$24,413 



Numerical 
Ave Index 
80 
70 
105 
145 



Population 
Weighted index 

56 

49 

73 
101 



100 Pop wtd U.S. 

mean of 100 = $34,853 



The n\imerical average indexes report living costs relative 
to a city mean of $24,413. More significant and useful is the 
$34,853 mean cost of living per resident . The population 
weighted indexes report city living costs relative to this 
resident mean. 
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The data and computations are illustrated by the national or 
all-city population weighted average shown below t 



FHA mean SITE PRICE 



$16,016 



Dodge unit construction cost $41.53/sq ft 
X FHA mean house size x 1,500 sa ft 

= Construction Cost $62,295 
X 20% builder markup x 1.20 

= STRUCTURE SALE PRICE 



$74^754 
$90,767* 



PROPERTY ^^ALE VALUE 



Loan on property equal to 

95% of property value 
X 8% mort int & principle 
= YRLY MORTGAGE PAYMENTS 



$86,229 
X ,08 



$6,898 



Property value 

X FHA effective property 



$90,767 



tax rate 
= PROPERTY TAXES 



X .0131 



$1>189 



Total annual property costs $8,087 = 100.0 U.S.ave 
*population weighted U.S. average 



STEP 3. Establish combined Consumption & Home Ownership 
(C&H) costs for the core universe (CiCy Group #1) for 
approximately 150 cities for which both consumption and home 
ownership costs are available. C&H costs are a simple budgeted 
weighted average (.222 x Home Ownership + .778 x Consumption; 
from Table C. With all data available the accuracy lev^l is 
identified as level 1. 

The regressions and resulting prediction equations dc rived 
in subsequent steps are developed from the C&H cost and price 
data of this core universe. 



Prediction of Combined Consumpt io n & Home Ownership Costs 

STEP 4. Regression of C&h costs for the core universe 
establishes the predictive equation for C&H costs for city gr ps 
t'2, §3, and #4, using Home Ownership, Consumption, and Dodge 
construction costs as independent variables as available. Table 
F shows the organization of the data and the rer" ''ting regression 
equations of estimated relationships. The regrc on analysis is 
presented in Appendix A. 



Toble F. Cost of Living Data Organization and Regression Summary 
AVAILABILITY AND ORGANIZATION OF DATA 



City Number 
Grouping of Cities 



Data Set (hv source) Availability 
: iome Ownership Consumption 







Dodge 


+ 


HUD 


ACCRA 


#3 


90 


yES 


+ 


YES 




#1 Core 
universe 


150 


YES 


+ 


xES 


YES 


#2 


60 


YES 






YES 


#4 


280 


YES 









REGRESSION ANALYSES OF THE C0R2 UNIVERSE 



Estimation Equations 



Core Empirical measurement 
Universe 



R^ 



Cty Gp C&H 
#2 

Cty Gp C&H 
#3 



.345 X Dodge + .234 x 
Consiunption + .465 

.396 X Homr ownership 
+61.3 



c -y Gp 

#4 



C&H = .603 X Dodge + 40.5 



,8725 
,8234 

,7684 



Standard Accuracy 
Deviation Level 

0.0 1 



2.7 
3.9 

5.4 



1 
3 



In STEP 1, ACCRA prices are used to establish the costs of 
Consumption. STEP 2 used Dodge construction costs and Wii site 
prices to establish Home Owiiership costs. Data from all three 
sources is available and used to compile Consumption & Home 
ovmership (c&H) costs for a core universe of approximately 150 
locations, in STEP 3. From core data base, STEP 4 employs 
regression analysis to predict C&H costs for the other city 
groups (#2, #3, and #4) for which less than complete data are 
available. 

C&H cost estimat for approximately 60 locations in city 
group #2 are based on a regression using Dodge construction costs 
and ACCRA prices as two independent variables. c&H cost 
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estimates for 90 locations in city group #3 are based on 
regression using only Home Ownership costs alone as a single 
independent variable. Finally, CSH costs estimates for 
approximately 280 locations in city group #4 are based on a 
regression using only Dodge construction costs as a single 
independent variable. The resulting prediction equations are 
presented below Table F. The regression statistics are presented 
in Appendix A. 

R-sqaare va lues indicate the ^ goodnes s of f it " of the 
straight line prediction equation to the actual obser'/ed values. 
This "fit" is the degree to which the prediction equation 
"explainrj" varinace in the* dependent variable (C&H costs) , or, 
more simply, the accuracy of the prediction. High R'-sqiiare 
values mean that differences between predicted and actual values 
will be small. This difference is measured by the standard 
deviation. 

A standard deviation of 2.7 index points, for locations in 
city group #2, as an example, means that the predicted C&H costs 
for 68 percent of the ::ities within the group are expected to be 
within + or - 2.7 index points of the actual costs if the actual 
costs are normally distributed. An additional 27 percent of the 
Cities in the group will likely have predicted costs between + 
2.7 and + 5.4 index points above actual values, or -2.7 to -5.4 
index points below actual values. An additional five percent of 
the city predicted costs are expected to vary from actual values 
by + or - 5.4 index points. The assigned accuracy levels — 2, 3., 
and 4, reflect larger standard deviations and hence an increasing 
range of expected deviation of predicted values from actual 
values . 



Inclusion of Individual Income Taxes and Deferred Benefits 

STEP 5. Compute Cost of Living Indexes (CLI) for all 
locations by combining Consuriiption and Housing Costs (C&H) with 
federal and state income tax payments and expenditures for 
deferred benefits. This step cannot be accomplished by a simple 
weighted average rommation as previously performed, due to the 
inter-dependency of the CLI and individual income taxes. 

Individual Income Taxes Families whose real income is 
established by the cost of living in their area have to pay 
personal and other taxes at a rate based on their nominal income 
level, i.e., income adjusted for cost of living. Thus families 
pay proportionally more taxes relative to their real income in 
high cost areas, less taxes relative to real income in low cost 
areas. The cost of living measurement, must, in turn be adjusted 
to account for these tax payment differences if after tax real 
wages are to be equal. 
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In the past, federal and consequently some related state 
individual income taxes were highly progressive, requiring a 
substantial upward adjustment in the cost of living indexes in 
high cost areas to account for the additional tax burden imposed 
on their higher adjusted incomes. ^ 

In 1987, federal income taxes uniformly taxed "middle- 
incomes" at basically a single rate. State income taxes remained 
somewhat progressive. Since individual income taxes are no 
longer as progressive for the range of incomes normally 
considered "middle," the required adjustme^^ to cost of living is 
more uniform and less substantial than w -d t.ave b^'^en required 
previously, in fact, in some high cost areas, federal and state 
income taxe5 are now "priced" lower than other purchases and 
their inclusion results in a cost of living index less than that 
for consumption alone. Similarly, in low cost areas, a fixed tax 
rate may result in a higher "priced'* "tax expenditure" than rther 
purchased items, raising cost of living above cost of 
consumption. 

Price Neutral Items Items whose price is independent of 
geography are purchases which are either not currently priced, 
such as payments into a retirement fund, or are priced at 
^woations other than the family's residence, such as out-of-town 
hotel and food purchases. In constructing the Cost of Living 
Index, these price independent components which amount to 13.6 
percent of the family budget are priced at a neutral 100 value. 

Formula for Inclusion of Tax and Price Neutral Items To 
include federal and state ^ personal income taxes and price 
independent expenditures in cost of living, and to adjust city 
CLI values to account for differences in the amount of income 
taxes paid in high and low cost areas, the following formula (see 
derivation following this section) is employed: 



^ BLL made this adjustment in their reported budgets 
through a complicated adjustment procedure involving computations 
of state tax amounts on various income levels. The highly 
progressive income taxes at that time (1973-84) substantially 
contributed to the range of index values obtained. 

3 Local government individual income tax payments are 
generally small, equal to only one-tenth the level of state 
income taxes (see text TcQ^le D, Chapter 4, page 3). Yet, for an 
individual city they can be a factor in cost of living. The 
resources available for this study did not permit the extensive 
search required to identify individuc ^ Qity tax ratf^q. 
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CLI = fC&H Budget % x C&H Index) -f (Price Neutral Budget % v inn) 
(1 - Federal and state tax rate) 

where 

CLI « City cost of living index. 

C&H Budget % = National average percent of total family 
expenditures used for consumption and home ownership. (69.3% 
from Table C) . 

C&H Index = City index of Constimption & Home Ownership relative 
costs. 

Price Neutral Budget % = National average percent of total 
family budget expended for price neutral items (13.6% from 
Table C) . 

Federal tax rate for a 3 member family income of $36,000 is 
14.2% based on a 1987 tax liability of $4,900 on incona of 
$34,441 for a married couple with one dependent reported by 
the U.S. Department of the Treasury. 

State rate, see text Table G. 

CLI = f.693 X C&H Index^ -f 13.6 
1 - (.142 + state tax rate) 

The C&H Index values used in this formula are reported in 
Table 3. The resulting city CLS are reported in Table 1 and 2. 
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Derivation of Formula for Inclusion of Taxes in nr.T Compilation 

As previously discussed, the adjustisent of wages and 
salaries for cost of living affects personal income taxes 
calculated on the cost of living adjusted income. The change in 
taxes, in turn, alters cost of living. A special formula is 
required if this inter-dependency is to be properly accounted for 
in index compilation. The derivation of this formula, which 
also accounts for price indpendent items in the family budget is 
as follows: 

Terms reported as national averages are underlined. All other 
terms report city values. 

CLI = city Cost of Living Index. 

C&HI = city index of Consumption & Home Ownership costs. 
Income = national average family income. 

Taxes == city Federal and State personal income taxes paid. 
Rate = city Federal and State personal income tax rate. 
Exp - city average total family expenditures. 
Exp = national average total family expenditures. 
CSH Exp = national average family expenditures for 
consumption. 

Independent - national average family expenditures for items 

whose price is non-location specific. 

61 



The derivation begins knowing that city taxes equal national 
average family income adjusted for city cost of living multipled 
by the federal and state personal income tax rate, 

(1) Taxes = Income x CLI x Rate 



From Table Chapter 3, it can be seen that with little 
savings, family income and expenditures are essentially the same, 
therefore substitutinc: Exp for Income in equation (1) : 

(2) Taxes = Exp x CLI x Rate 

also we know that city family total expenditures equal city 
family expenditures for consumption and housing multiplied by the 
city cost index for these items, plus expenditures for price 
independent items, plus city taxes. 

(3) Exp = ( C&H E kp X C&HI) + ( Independent x 100) + Taxes 

and city faiuily total expenditures equals nat.ional average family 
total expenditures multiplied by the city cost of living index. 

(4) Exp X CLI = Exp 

Substituting equations (2) and (3) in the right side of (4): 

Exp X CLI = f C&H Exp x C&HI) + ( Independent x 100) 

+ (Exp X CLI X Rate) 

factoring and rearranging 

CLI X Exp X (1 - Rate) = ( C&H Exp x C&HI) 

+ (I ndependent x 100) 

(5) CLI - ( C&H Exp/Exp x C&HI + Independent/Exp x 100)/ (1 -Rate) 

from Table B, the ratio of U.S. national average Consumption and 
Home Ownership expenditures to the total budget *3 .693; for 
independent item expenditures the budget proportion is .136. 
Stibstituting in equation (5): 



CLI = (.693 X C&HI) + 13,6 

(1 - Federal - State Tax rate) 

where the Federal tax rate is .142 
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Table 6. State Individual Income Tax Rates, Three Person Family, 
$35,000 Income Level, 1987. 



GRADUATED STATE TAX 



Alabama 

Arkansas 

Arizona 

California 

Colorado 


2.5^1 
2.2% 
2.2% 
1.4% 
3.0% 


Minnesota 
Missouri* 
Mississippi 
Montana 
New York* 


4.0% 
2.1% 
2.0% 
3^1% 
3.6% 


Delaware* 

Dist of Columbia 

Georgia 

Hawaii 

Iowa 


2.9% 
4.9% 
2.9% 
4.7% 
2.9% 


New Jersey 
New Mexico 
North Carolina 
Ohio* 
Oklahoma 


1.7% 
2.1% 
3.4% 
2 . 2% 
2.2% 


Idaho 

Kansas 

Kentucky* 

Louisiana 

Maine 


3.8% 
2.1% 
3.0% 
1.5% 
2.6% 


Oregon 

South Carolina 
Utah 
Virginia 
Wisconsin 


3.7% 
3/3% 
4.5% 
3.0% 
3.8% 


Maryland* 


1.4% 


West Virginia 


2.8% 


STATE TAX RATE AS A PERCENT OF 


FEDERAL LIABILITY 




North Dakota 
Nebraska 


1.3% 
1.7% 


Rhode Island 
Vermont 


1.9% 
2.2% 


FLAT STATE TAX RATE 








Connecticut 
Illinois 
Indiana 
Massachusett 


0.0% 
2.1% 
3."% 
3.L 


Michigan* 
New 7.idmpshire 
Penns?ylvania* 


2.5% 
0.0% 
2.1% 



NO STATE INCOME TAX 



Alaska 
Florida 
Nevada 
South Dakota 
Tennessee 



Texas 

Washington 
Wyoming 



* Local income tax rate excluded. 



Source: Special tabulation from Tax Rates and Tax Burdens in t!t>e 
District of Columbia; A Nationwide Comparison ^ Government of the 
District of Columbia, Washington, D.C., June 1988. 
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PART II. AMENITIES 
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CHAPTER 6 .AMENITY CONCEPTS AND THEORY 



An air^nity, for economic purposes, may be defined as a 
location-specific good, i.e. , something of value which can be 
altered only by a change in location. This simple definition 
covers a broad range of conditions that intrinsicai:y possess a 
spatial dimension and affect our well-being • Thus a city may 
boast of its clean air, cultural attractions, eODsence of crime, 
good^ jobs^ climate, and proximity to the ocean. All are 
conditions we value that depend on our physical location* 
Collectively sucn amenities are recognized as a major determinant 
of lifers quality* 

Individuals and families devote considerable thought and 
effort in seeking the "right place" to live. Residential 
location is a major determinant of employment and work 
satisfaction, leisure tijne enjoyment, housing and neighborhood, 
personal security, health, and child development. Private sector 
housing proclucers have a keen interest in what types of 
househola^ a.^3 most attracted to these amenities because they 
must desitjn saleable home-location combinations* Urban planners 
are int<:.rested in amenities since they are important in 
determining residential location and density patterns and 
community growth or aecline rates. 

Firms are concerned about locating where consumers, 
facilities, transportation costs, and work force characteristics, 
will most positively affect profits. Governments also study 
amenities which are part of the spatial patterns to be considered 
in establishing public policies for zoning^ neighborhc :>d public 
services, taxation, pollution regulation, highway and park 
construction, etc. This depen^Jency on location conditions by 
households, planners, firms/ and governments, means that 
amenities are the essence of urban and regional economics. 



Objective of Amenity Measurement 

Amenities are economic "goods," that is, they are items of 
value to the consumer. Although eimenities are not bought and 
sold in the normal sense, their value is altogether real and 
evident in other associated conditions such as wages and land 
costs. Thli leads to the possibility of determining amenity 
gradients indirectly by observing differences in the^jt: prices 
between cities. The resulting attribute differentials can be 
used to adjust real wages such that workers and their families 
are equally satisfied to live in less desirable locations as well 
as preferred places. This equivalency is a characteristic of 
equilibrium conditions in which each household's choice of 
location maximizes ^ its welfare and no family can -improve its 
well-being by moving to another city. Thus measurement of 

67 



6c 



amenity value allows adjustment of wages promoting allocation of 
resources toward the desired equilibrium status. 



Amenities Defined 

The simple definition of a location-specific good, hides a 
number of characteristics that warrant attention. Initially it 
is important to recognize that amenities are exclusively 
established by location . To vary the amenity it is usually 
necessary to move to another location. It is the distinctiveness 
that location attaches to a good or service which is the amenity. 
This distinction may be incorporated in the nature of the good 
itself, its price, access to the good, or an option to utilize 
the good. However manifest, amenities are distinct for a given 
location and cannot be transferred or exchanged across space, 
i.e., they are non-fungible. 

Amenities are important to both households and firms. In 
this chapter we will deal with the conditions of location that 
affect family well-being. Chapter 7 introduces the locational 
factors important to firms. In both instances behavior is 
motivated by intent co maximize utility (profits) • Households 
locate where that combination of wages, amenities, and prices 
result in maximum satisfaction (a hedonistic model) . Firms 
locate where that combination of resources, production function, 
and product markets result in maximum profits. The absence of 
complete information prevents perfect location in every instance, 
but the intent to maximize utility continually drives the 
behavior of workers and firms toward such optimal allocation. 

For individuals, amenities can be identified in the broadest 
sense as the overall environmental conditions affecting our well- 
being. They include surrounding physical conditions of climate, 
air quality, view, and recreational areas resulting from nature's 
manifestations (often labeled exogenous as largely beyond human 
control) , as well as human instituted conditions of local public 
services, commuting mode and distances, crime level, etc., 
arising from our social, political^ and economic structures. 
Together they establish the ambient "quality of life" of a given 
location, and are usually evaluated collectively, the 
contribution of a single condition being difficult to isolate. 

Itoenities that are freely available to any temporary 
consumer at no price, are called public goods . For goods to be 
partially public, the consumption by an additional individual 
does not equally reduce the level available to others. Sunshine 
is a pure public good; use of a local library which Kay become 
congested with heavy use, is a partial public good, since pxiblic 
goods are non-exclusionary or free to non-payers, no potential 
customer has an Incentive to pay. The good is. tlierefore not 
attractive to private entrepreneurs. Because the government can 
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compel payment through its tax system, it becomes natural to look 
to the government to produce public goods. 



Ordinary goods and services which are readily -*ilable in 
homogeneous units at a price which is indeperdent of .^cation are 
not amenities. However, there are locational aspects about even 
ordinary goods and services, in fact, almost everything consumed 
or undertaken has a locational aspect. Varying shipping costs 
result in distinctive local prices for even identical items. The 
amenity in this instance is not the good itself, but its relative 
price. Thus variations in cost of living is an amenity. 
However, cost of living will be separately treated here as a 
component of raal wages. Local commuting distances and 
transportation mode, fine restaurant meals, convenience of a 
local library, community "life style," friendliness of neighbors, 
etc. establish an endless list of human activities with elements 
of location-specificity about them. The locational aspect of 
these activities is more that of access to the goods, than in 
the goods themselves. 

Job opportunitie s are also distinctive for each IsQjor 
market and consequently a significant location-specific amenity. 
In fact, without job opportunities, environmental amenities h^ve 
little value except for retirement communities. From an amenity 
standpoint, job opportunities represent the range of employment 
possibilities in different occupations and in position levels 
within these occupations. Locational variation in salary for 
the s ame job is defined as a wage differential not an amenity. 
This distinction is necesfjary because workers make tradeoffs 
betwe n real wagv^^s and amenities, so they must bt: clearly 
separated. Salary levels for a given occupation adjusted by 
cost of living are real wages, which, in various combinations 
with environmental amenities, establish wage--amenity packages 
some of which are equally satisfying to workers. This is the 
subject of the last section of this chapter. 

Amenities come in bundles ^ that is all amenities must be 
taken together at a single location and point in time. Botix the 
di::.ensions of any given bundle and the number of similar bundles 
is fixed, and they are scarce. For example, there are only a 
certain Ziumber of beach homes in a given shore community that 
possess an ocean view as well as the climate and surroundings of 
the area. The scarcity and demand for this single additional 
attribute makes beach houses m^/re costly. Eac. amenity bundle, 
defined by its own distinct location, is slight? ^ different from 
every other bundle, if only by the perspective of its view and 
adjoining neighbors. 

The manner in which peraanent access to such bundles is gain 
or loss is through the purchase and sale of residential property. 
This leads to use of lot or site prices as indicators of relative 
amenity valu^i for home-owning residents. At prosent, the val\ ^ 
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of an overall package of eoaenities can be approximated only 
indirectly in this manner, through the price of other things — 
notably land with which such amenities become inextricably 
related. 

Extended acces^:^ to an attractive environment is gained only 
through the cost of residency. An acquired location confers 
upon its occupant exclusive access to a particular set of 
environmental conditions, distinct to some degree for the given 
location. The location itself then is an excludable resource, 
i.e., use of it by any one party precludes its use by others. 
Any benefits specific to the location must be consumed in i>lace, 
i.e., by living at the resident site. in this sense permanent 
access to environmental amenities is excludable and non- 
tradable. (Note, once access is gained, zunenities are 
nonexc?.udable, i.e., the option to consume or utilize is shared 
equally by all residents in a given location.) 

While the homeowner may have exclusive right to his 
particular set or bundle of amenities, distinguished from nis 
neighbor by pc:rhaps as little as the immediate topography, a 
majority of the amenities involved will be common and public. 
Further, the nature of most amenities are beyond the direct 
control of the individual. Amenity levels at a location are 
generally exogenous to the control of any individual, being a 
function of the natural environment and the collective action of 
local inhabitants and the larger residential, government, and 
commercial communities. The only way an individual cai) alter 
the amenities ho or she faces ic through geographical movement. 
Such is the distinctive nature of amenities. 

In addition to affecting a f cimily » s satisfaction (utility 
function), amenities, to some degree, affect the consumer's 
income needs (budget constraint). For example, the availability 
of high priced fine restaurant meals encourages their 
consumption, raising the level of expenditures and hence income 
required. A shore commuting distance affects employee utility by 
increasing free-time and also reduces the price of work trips, 
increasing income available for expenditure on other goods ^ Thus 
amenities should be viewed as inputs that structure and shift the 
household's utility function, i.e., the tradeoff between 
amenities and wages, and also viewed as determinants of the 
household budget restraints, i.e., required family inaomp \evel. 

Some other final observations on the nature of amenities 
include their du rability which implies that both past and 
expected future conditions enter into their pricing ; and , in 
regional markets, the intrinsic interrelatic^nship between 
residential amenities and compensating differentials in real 
wages. This later relationship is discussv?d next. 
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A Hedonic Theory of Wages and Amenities 



Households (worker plus family) react to differences in 
amenities by attempting to locate where their real wage-amenity 
pac'kage will provide the greatest satisfaction. If they are 
informed of superior alternatives, and able to move, households 
will continue to relocate until all are Rqually satisfied and no 
further movement will improve their status * These movements 
direct households toward an ultimate distribution which under 
conditions of pure competition equilibrium maximize and equalize 
their marginal productivity and wages. 

The manner in whicii this movement comes about can be best 
explained by using indiffereiy ;e curves which is a traditional 
means of explaining coLisumer behavior. They provide an easily 
understandable visual portrayal of consumer tastes and 
preferences. In this c^ppliraticn they can be used to explain 
.household behavior r^^arding the tradeoff between higher real 
wages and better environmental living conditions. 

The indifference curve of a single household is obtained by 
confronting the fa^iily with a range of choices among various 
possible combinations of real wages and residence living 
conditions. The assumption on which the shape of the curves is 
based is that the family car tell which of the various 
combinations yield equivalent satisfaction and which ones yield 
greater or less satisfaction. It is also assumed that 
households strive to maximize utility (happiness) , hence the 
hedonic label « 

A single indifference curve Xj^ in Figure 1 sh^ws the 
different combinations of real wages and amenities which yield 
equal satisfaction to a g^ven household. Units of amenities per 
year of residency are measured on the horizontal axis and real 
wages (nominal wages adjusted for cost of living) per year are 
measured on the vertical axis. In reality, the varying level of 
amenities on the horizontal axis represents various residential 
locations, sometimes within a single city, or, more likely when 
the range is large, among various cities. However, the nature of 
the amenity bundle must be essentially constant across cities, so 
that movement to the right represents a fairly uniform increase 
in the same amenities. Thus a siViglo indifference curve applies 
only to a limited number of cities with similar amenities varying 
primarily in degree. 

All combinations of amenities and wages on one indifference 
curve are of equal satisfaction to the hourehold. Thus 
combination A consisting of wage and amenity level a^ provides 
the same satisfaction as combination B of a lower wage W2 and 
higher amenity level a2. The slope of the curve at any location 
shows the amount of wages the household is willing to give up for 
an i^.cremental increase in amenities while stil? maintaining the 
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Figure 1 



same ievel of satisfaction. Over time one or both wages and 
living conditions may improve resulting in higher levels of 
satisfaction at each combination. All positions on the hightx 
indifference curve X2. are preferable to those lying on the lower 
indifference curve X^. 

Indifference curves have three basic characteristics. 
First, they slope downward to the right shewing that i ^ the 
consumer's or household » s satisfaction is to remain constant, 
giving up units of one commodity requires compensation by 
additional units of the other conmodity. 

Secondly, the curves are convex to- the origin of the 
diagram showing that the importance of an .dditional unit of one 
commodity substituted for another becon^es progressively smaller 
as the transfer continues, in Figure 2, the household ar point A 
with high wages is willing (but indifferent) to give up a 
substantial portion of their wages for a small improvement in 
amenities. At point B the household is relatively saturated with 
amenities and is willing to give up relatively large portions for 
an increase in wages. Where there is greater balance between 
wages and amenities, point c, wages and amenities are more 
equally valued and can be svibstituted fcr each other. 

Third, the definition of indifference -:urves precludes their 
intersecting. 
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Figure 2 

Figure 3 shows how indifference curves vary by individual 
preferences. In the left diagram, curve X is for a household 
that places high valr on additional amenities and is willing to 
trade for substantially lower wages. Curve Y is for a household 
that favors wages over amenities. In the right diagram, curve X' 
depicts the preferences of a household that find's wages and 
amenities are not easily substituted, i.e., the household 
imposes limits on substitution beyond which the complementary 
relationships between the two commodities are most important. 
The household fox the more Linear curve can easily substitute 
wages for amenitie d vice versa, i.e., regardless of the level 
of wages or amenities the household is willing to substitute one 
for the other on a unit for unit basis. 

An individual household develops from experience the 
family ^s own indifference curve regarding the relative value or 
tradeoff between incremental changes in wages versus residential 
living conditions. Individuals negotiating their salaries, or 
selecting among various wage-location options, intuitively take 
into account these personally assessed tradeoffs. Most wage 
negotiations however involved large groups of workers and/or 
chructured salary scales. Also fche largest differences in 
amenities occur between cities so that we are really dealing with 
the wage-amenity preferences of one city « s inhabitants with 
those of another city. It is important at this juncture to 
realize that wage-amenity comparisons among cities can only be 
made for amenities that vary in degree not nature. Thus the 
wage-amenity preferences of residents in the southwest cannot be 
compared with those in the northwest because an entirely 
different set of amenities and household preferences are 
involved. 
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Figure 3 

Within a region of similar amenities, indifference curve 
theory can be extended to groups of workers by holding the 
industry and occupatioi: constant, e.g., accountants in banking. 
This regional industry-occupation curve is the envelop tangential 
to the family of individual city indifference curves. The city 
curves are simply the collective wage-amenity preference pattern 
for all Ity residents in the given industry-occupation. T'le 
regional ivelope represents a constant level of wage and eunenity 
satisfactjLjn residents negotiate with firas in each city. These 
relationships are shown in Figure 4 and requires further 
explanation. 




ERLC 



The aim of hous?eholds is to achieve the highest possible 
satisfaction from their choice of a combination of real wages and 
amenities. If they have two job opportunities at the same wage 
rate they will choose the location with the superior amenities. 
If they receive two opportunities where the eunenity levels are 
essentially equivalent, they will eDcept the offer with the 
higher wage rate. They seek in every Instance to choose the 
offer that falls on the highest (to the upper right) indifference 
curve. 

To understand how the regional industry-occupation 
indifference curve for cities is derived, consider the 
indifference curves X and Y of average households in two cities 
depicted in Figure 5. Households in city y are less willing to 
trade amenities for wages than households in city X. Because 
city Y residents value amenities so highly they are willing to 
accept lower wages than city X residents at lower amenity levels 
and still be satisfied. Firms hiring workers will tend to offer 
the lowest wages at different amenity levels that wiii be 
accepted by workers. At low amenity levels these wage offerings 
are along line Ya. 




Figure 5 



City X residents who greatly appreciate eunenitiss, are more 
willing than city Y residents to sacri*jce wages for the highest 
levels of living conditions. Again, at Igh amenity levels firms 
will offer the lowest acceptable wages c'hich is along line aX'. 
The result of such negotiations is that the only portions of the 
individual cxty indifference curves which hiive a chance of 
matching the wage offers of firms lie along Ye^i. The regional 
ineustry-occupation group indifference curve fox both cities that 
emerges — combi-'ing the relevant minimum portions of each 
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individual^ citi'^ curve — is drawn in Figures 4 and 6 as a heavy 
line. It is along this cur\e that city consbinations of wages and 
amenities at a minimum level of satisfaction will be met by firm 
wage offerings. The precise wage levels will depend on the 
amen.^.ty level provided at each city as shown in Figure 6. 




The regional industry-occupation indifference curve for 
cities is also the envelop of maximum firm offer curves. Firms 
will raise wages in each city until they are just accepted by 
residents together with the associated city amenity bundle. 
(i='irms can ay thes^a different wages and still compete in the 
product marxet because of offsetting locational production 
advantages. This will be explained in the next chapter.) This 
relationship, shown in Figure 6, can be used to show which 
households chcse which city locations. A household with X 
preferences that favor wages over amenities will reduce its 
satisfaction level until its indifferer.ee curve cfyrresponds to 
the offerings available, i.e., just touches the firm-city offer 
curve at point A. The worker in this household rill then locate 
in city A with low amenities ai and be employed at relative high 
wages w^ paid by firms in that city. The typical housahold with 
preference curve Y seeks a high level of amenities and will be 
hired at the family's highest feasible level of satisfaction, 
where the household's indifference curve just touches the firm- 
city's offer curve at point B, at low real wages W2 in city B 
with high amenities a2. 

The matching of firms and city locations with individual 
households is thus not accidental or random. In the above 
illustration, both households will have maximized their 
satisfaction and firms in both cities will pay minimum accepted 
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wages. For the workers and firms in the industry-occupation in 
the region as a whole, firms in cities providing wage-amenity 
combinations along the industry oifer curve will minimize wages; 
workers will obtain a uniform maximum level of obtainable 
household satisfaction from their respective wage -amenity city 
packages. This is called equilibrium condition since no 
further benefits can be gained from additional moves. 

Regional equilibrium in a industry-occupation results in a 
distribution of households sunong cities such that each family 
gains the same level of satisfaction from the rerl wage-amenity 
package received and there is no incentive to move. If a large 
proportion of families favor thfe amenities of certain locations, 
these cities will continue to cjrow with the added competition 
gradually lowering wages and bidding up the price of land. City 
growth may also induce dis-economies of scale such as pollution 
and congestion which reduce amenities. The ^eal wage-amenity 
package will thus slowly become less attractive, eventually 
stabilizing city growth. Households will then choose to live in 
competing less desirable locations with larger real wages. m 
this way cities grow or decline with continuing changes in their 
real wage-amenity package such that *-he combination remains 
competitive with other locations. No city can long maintain a 
superior package without an influx of workers Lidding prices up 
and in some ways lowering amonities; no city can long provide a 
deficient package without loss of workers and an eventual rise in 
wages improving its attractiveness. 



Limitations of Indiff e rence Curve Theory 

single regional industry-occupation indifference curve 
appl 5s only to relatively homogeneous >/orkers and cities, that 
is workers in the same industry and occupation with similar 
preferences in regional amenities, and cities with similar 
environmental amenities differing primarily in degree, 
'arthermore, the workers must be informed and mobile. Where 
workers have different wage-amenity preferences and cities offer 
different amenity bundles, the inter-city exchanges described in 
the previous section may not take place or may be severely 
restricted. Locations without universally appreciated 
attributes and ch low real wages will continue to meet tiie 
preferences of a small ntunber of dedicated residents. Although 
preferred by a majority of citize' 3, the wage-amer.ity bundle of 
attractive cities is not viewed by the committed residents of 
many sinall localities as a reasonable option. Thus the number of 
households attracted to the wage-amenity package of each location 
^stabxishes the populations of towns and cities at what will be 
termed the "prevailing real wage." Within regions of similar 
amenities these prevailing wage-amenity packages are comparable. 
This topic is discussed in the next chapter 
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The use of amenity indexes based on region wide industry- 
occupation indifference curves incurs the limitation of being 
non-specific to particular households. There are no universally 
preferred set of amenities. People living in the southwest, for 
example, generally prefer a hot dry climate; inhabitants of 
northern regions are likely to prefer four seasons. Large city 
and small town prefersnces are irresolvable. This variance in 
tastes leads to failure of any index based on average data, i.e., 
A "representative person," from being applicable to specific 
individuals or small population groups. 

The problem has been described by Rosen (see bibliography) 
and others as follows. Suppose two cities have amenities and 
real Wcges as shown in Figure 7. City A has higher wages, Wi, 
and inferior attributes, a^; city B, lower wages, wo, and 
superior attributes, a2. There are two groups of workers 
(households), X and Y. If both groups have exactly the same 
preferences as shown in panel I, the real wage difference, w^- 
w , will exactly reflect the value of amsnities for both groups. 
An index of city attributes based on this waqe difference will be 
a true valuation of the incremental amenities involved as 
•'.r.terpreted by both groups. 

Panel II depicts a case where people who prefer amenities, 
curve X, live in city B, and people who prefer wages, curve Y, 
live in city A. Here the observed wage differential, w^ - w^, is 
not at all accurate, understating the value as viewed by group X 
(they value the differential equal to Wg - W2), and overstating 
the value attached to the amenity differential as viewed by group 
Y (they value the differential equal to Wi - Wjj) . 

Panel III shows the case where group Y lives in both cities, 
and group X citizens live only in city R. The real wage 
differsntial, w-"- - w2, accurately reflects the sentiments of 
group Y, but again understates ^he amenity differential as valued 
by group X (Wg - W2) . If the situation is reversed as in panel 
Iv, with group X people living in both cities and group Y living 
only in city A, the real wage difference correctly portrays group 
X's preferences but overstates ^he difference as valued by group 

These observations mean that indexes of relative amenity 
values based on average data, i.e., for a "representative person" 
are strictly accurate only if all people at every location have 
exactly the same tastes. When preferences differ, and they 
always do, an index based on averages applies only to those 
households at the margin of indifference, that if? for people who 
chose to live at the location under consideration. This means 
that the indexes of amenity values in this study report relative 
amenity level (*.easured by site price) as established by § listing 
residents, not by an independent outside consistent appraisal. 
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Figure 7 



The slope of the two curves in Figure 7 show that residents 
favoring amenities tend to magnify their value; residents 
favoring wages, minimize their value. If most of the people 
living in a city prefer the featured advantage (panel II) , 
amenity indexes for a "representative household" tend to 
understate attribute differences as valued by residents favoring 
amenities; and overstate differences as viewed by residents 
favoring wages. This observation also holds true for the 
situations in panels ill and IV. Thus amenity indexes based on a 
"representative household," in tending to report a middle 
ground, are likely to understate differences when viewed by 
persons favoring amenities, overstate differences frc2» the 
standpoint of persons favoring wages. This imitation must be 
borne in mind when employing the indexes of this study. 
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CHAPTER 7 HEGIOHAL PREFERENCE CORVES AND AMENITY KEASDREMENT 



This chapter is concerned with empirical measurement of the 
relationship of real wages to eunenity value as portrayed by 
regional industry-occupation wage -amenity preference curves. 
Recall ^rom Chapter 6 that these curves involve a geographical 
region within wh:lch amenities are similar, differing primarily in 
degree not kind, and the industry and occupation of the workers 
involved is fixed. In order to broaden the applicability of our 
data base,, the wage level employed will be real "prevailing 
wages" which represent the market established threshold wage for 
service type workers and similar occupations requiring minimal 
training. Pre ailing wages are discussed in Ch?*^ter 10. 
Sufficient here is knowledge that the vertical ax of our 
iiidif ference curves now reports real (adjusted foi cost of 
living) prevailing wages which are applicable to a broaa range of 
the non-professional labor force. 

As will be explained in the last section of this chapter, 
amenity value in this study is measured by residential lot 
prices. However, the price of any scarce good including 
resid<antia^ lots is dependent on supply and demand; demand in 
turn being a function of consumer tastes and ability to pay. Lot 
p. ices can exclusively reflect relative amenity value only if 
purchased at every location by the same group of consximers or 
ccn-wumers with similar tastee and buying power. Yet both the 
preferences and wealth of consumers vary frcr:i one location to 
another. The task is to isolate only the component of site price 
that reflects amenity value as determined by the preference curve 
with prevailing wages, exclusive of other exogenous f rectors 
affecting wage levels. 



Factors Affecting Evaluation of Amenities 

Four major factors establia»h the value resident households 
place on local amenities: wage-amenity preferences, area 
industry-occupation mix, resident bias, and household mobility. 
These factors must he reviewed prior to any discussion of amenity 
value measurement. 

City Wage-Amenity Preferences The principle factor 
establishing the value of location attributes are the varying 
pernonal preferences of households and the locational production 
advantages to firms allows them to pay high* r wages . As 
discussed in the previous section, these preferences establish 
the sloye of the household wage-£unenity indifference curve (also 
called a wage-acceptance schedule) for a given location, sleeper 
curves for families preferring amenities, shallower for those 
preferring wages. 
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Family indifference curves may be summed for the population 
of a location resulting in a ^representative household" 
preference curve for a given community or city. The valuation of 
amenities in each city is thus consistently <?^termined by the 
preferences of a resident represv*ntative household. Employment 
and city population is esteiblished by the tangential intersection 
of this representative worker supply curve with a similarly 
derived collective offer curve by city firms. 

The firm wage offer curve is esteiblished by the production 
advantages the location provides which incltides possibly lower 
costs for capital^ equipment^ power, raw materials, and labor, 
and higher prices in the product market. These relationships 
were discussed in Chapter 6 and illustrated ag In in Figure 8. 
Greater detail introducing market action in two regions will be 
presented in Chapter 10. 

What is imporl it here is recognition that just as each city 
has its own unique attributes and population, so also each hai; 
its own inhabitant's preference curve and the collective offer 
curve of firms. Since the attributes or amenity bundles differ 
from city to city, they technically cannot be plotted on Jiie same 
common horizontal axis as shown in Figure 8. This abscissa axis 
must report only increasing quantities of the same amenity 
bundle. A common wage-acceptance curve for a number of locations 
(the locus of tangency points between wage offer and acceptance 
schedules identified as R in Figure 8) can be devised only if 
all locations share the same or nearly the same amenity 
characteristics, varying o.-^ly in degree, and all city households 
have similar wage-amenity preferences. Wage-amenity curves for 
certain limited geographical regions approach these 
requirements. 

Area Industry snd Ocoupation Mix Accompanying geographical 
differences in production advantages are differences in industry 
and occupation mix. New York City's northeast coastal location 
and massive concentration of industries and labor, for example, 
create a tremendous production center attracting a unic[ue 
combination of industries and occupations. This combination 
establishes one of the highest overall wage levels in the 
country. The high wage level, in turn, allows workers to bid up 
residential lot prices in NYC beyond what would rer Ut from 
prevailing wages acting alone. Thus cities with production 
advantages likely have more workers in high salaried type 
positions, raising the overall salary level and residential lot 
prices. The task here is to adjust lot prices to reflect only 
value based on the wage-amenity preference tradeoff and not 
exogenous wage conditions due to geographical differences in 
industry and occupational mix. 
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wages ^ 




Figure 8 



Useful here is the concept of area wages defined as the mean 
overall wa.. for all occupations in a given geographical area 

. Area wages reflect industry and occupation 
distribution-^ as well as productivity differences evident ir 



Skevmess in occupations which elevates a community's 
average wage can be illustrated by many examples. Top executive 
Dobs are more plentiful in major metropolitan areas than small 
urban communities. Physician positions are available where major 
medical centers a^. located. Federal workers and many highly 
paid executives and legal consultants work in the nation's 
capicol. In each instance the job distribution is skewed in 
favor of high paying professional positions resulting in an above 
average income level for the area and a bidding up of local 
prices including the price of residential lots. (Note this 
skewness is not the result of higher pay for the same occupations 
which is the greyailing wage.) m opposite fashion, a 
disproportionate number of low paying service ti^pe work exists in 
certain urban and retirement communities r ^ulting in a below 
average income level and residential lot prices less than 
environmental amenities alone might warrant. 
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prevailing wages. The ratio of area to prevailing wages can be 
used to suggest the degree to which the industries and 
occupations ip a locatii.ii are skewed toward high or low pay in 
type positions. Then^, dividing residential site prices by this 
occupational skewness factor provides some adjustment of 
residential site prices to account for worker purchasing power 
beyond that of prevailing wages. 

The "Regional wage-preference curve diagrams (as in Figure 8) 
then bt « oie measured as fo^^^lows: the vertical axis reports real 
prevailing wages; the horizontal axis of eimenity value equal to 
residential site price divided by the occupational skewness 
factor. 2 

The degree to which this skewness in occupational levels 
exist, as measured by the area/prevailing wage ratio, is shown in 
Table 2. Cities where residential lot prices most likely 
reflect a po.^itive skewness of occupations (toward high paying 
type positions) include Washington, C. , New York City, etc. 
Cities with the opposite skewness (toward low paying type 
occupations) include most of the smaller urban areas in the 
United States. 

Resident Bias I third factor (really a preference 
component) affecting the evaluation of amenities is the tendency 
for residents to favor local conditions. Long term inhabitants 
of an area make attachments to the community, cultivate 
friendships, appreciate certain subtleties of the area, and 
gimerally are more appreciative of their circumstances than an 



^ Tha vertical versus horizontal ordinates for indifference 
curva analysis for any given location are: 

(1) Prevailing wage/CLI versus Site Price/Occupational Skewness 

where Occupation Skevmess = Area wage/Prevailing wage 
svibstituting, eliminating common terms, and rearranging we have 

(2) Area wage/CLI versus Site Price 

Equation (1) and (2) are exactly the same mathematically and 
the resulting indifference curves are the same shape. Equation 
(2) means that fov at a given location, preferences are between 
actual real area wages and raw site prices. However area wages 
are of little importance to the individual workers who is 
concerned with prevailing wages *s they may be relevant to his 
industry and occupation. Thus the plotted diagrams are based on 
equation (1) measurements. 
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outsider might recognize* Res/-dents thus tend to overvalue 
local attributes compared to an impartial external assessment. 
To the extent ^hat this upward bias is uniform throughout the 
coiintry it has no affect on relative amenity index values. Where 
populations are stable and community allegiance has had time to 
develop, location attributes are liV:ely to be overstated by local 
evaluation ; where al legiance is low as 1 ikely in tr *^ns lent 
communities, amenity evaluation may be tindervalu^a. This ^.xas is 
evident in the vertical direction of the em^ ^.rically derived 
regional wage-amenity preference cv ves of Figure 8 which 
suggests the reluctance of households to mov^ for any chant - 
wages. Geographical differences in this bias factor are not 
available. 

Household Mobility Another condition affecting amenity 
evaluation is worker or household mobility. The mobility of 
residents is reduced as their job tenure increases. Commitment 
to community and friends, job security, accruement of retirement 
benefits, the cost and shock of displacement, etc. all contribute 
to this immobility. Also, workers are ofv ill informed of 
other job opportunities, particularly at distant locations. 
Where populations are particularly stable and uninformed of 
alternative jobii and living conditions, overvaluation may be more 
extensive. Geographical differences in the mobility capability 
of households are not available. 



Empirical Regional Wage-Aaaenitv Preference Curves 

Regional preference curves can be interpreted from the 
empirical measurements f r>^a] prevailing wages and site price 
adjusted for occupational skewness. Two such curves, for the 
Southwest and Northeast regions are illustrated in Figure 9. 
Recall that substantially different amenities are being measured 
in the two regions (althougrx tinif ormly "valued" by site price) , 
which requires a discontinuity in the horizontal amenity axis . 
This empirical evidence suggests that residential site price may 
be a reasonable proxy f r the gradient value of a given amenity 
bundle. 

Note that t^ye two regional wage-acceptance schedules in 
Figure 9, have dif£^rs«int slopes. They would eventually 
intersect, even though the portions drawn are above and to the 
right of others. Each curve represents essentially ti^ie same 
level of satisfaction as viewed by the unique preferences of 
residents^ in ea^h region. The fact that the different attribute 
bundles for the cities are plotted on the same horizontal price 
axis accounts for their displacement rbout the chart. The 
Southweev curve, for example, reflects the lower real wages of 
this less productive area, a bundle of hot dry climate associated 
amenities including job opportunities partially unique to the 
desert, all available at relatively lew 1 .nd prices, and 
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residents /ho prefer this tradeoff. The Northeast curve 
reflects the high rsal wages of a large industrial and commercial 
areas, a bundle of metropolitan amenities at high land prices, 
and residents who especially value this combination . The two 
conditions are not part of the same indifference curve family, 
both are distinct and cannot be compared on the same continuous 
chart (hence the discontinuity of the horizontal axis) . 

The near right angle shi^pes (so assumed) of the individual 
city resident preference curves (shown in the box within Figure 
9) that make up the regional curve, suggest that „ idents 
prefer their present location and are unwilling to accept a 
ohar>ye in wages for an alternati^-^ location, i.e., i/ithin the 
region wages are a poor substitute tor location. The slope of 
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the regional indifference curves will be used later to establish 
the relative tradeoff between amenities and real wages in 
establishing ••equilibrium wages*" See the last sub-section of 
this chapter* 



ftmeniiiv Meastircaaent 

Amenities have proven difficult to measure because of their 
diverse and qualitative dimensions, which also prevents any easy 
summation* Although a great deal of effort g^es into theit* 
production and maintenance, amenities are not individually bcughi. 
and sold so their value cannot b« determine through any direct 
prices. In the past, the abundance of some amenities like 
sunshine and clean air over vast areas of the country, have made 
them free for all* Nuw with smog and pollution, even these 
environmental conditions are becoming scarce in some areas with 
an associated "[price" to the consumer. 

There are a number of studies which attempt to directly 
quantify various amenities. The Rand McNally Place s Rated 
Almanac (see Bibliography) is a good example, "rating" locations 
according to mildness of nlimate, comparable housing costs, 
availability of L::alth care, absence of crime, commuting and 
transportation, quality of education, access to recreation, local 
living costs, etc., plus overall comxaunity "scores." This is 
necessarily highly subjective, especjLjilly the S(^lection of the 
various factors and their weighting.^ 

A second common approach to amenity measurement is to 
identify their value through the prices of other thinc^s they 
influence, lOost notably w'-re rates and urban land values. The 
wage rate studies attempt . determine the wage differences among 
locations that result from the need to compensate workers for 
urban dis-amenities. The great difficulty here is extracting the 
single effect of amenities, on wages from the multitude of other 
mar>'uet causal factors. .^e have chosen re^sidential lot prices as 
the single best direct indicator of the x^elative value resident 
families place on the collective amenities of a community, i.e., 
all locational attributes. 



^ The authors of a recent study of quality of life based on 
16 amenity components for 285 metropolitan areas, found "...no 
statistically significant correlation between our Quality of Life 
Index ranking and either of the other two rankings." (the other 
two rankings being Places Rated and a 1976 study by Liu.) See "A 
Revealed-Preference Ranking of Quality of Life for Metropolitan 
Areas," by Berger, Blomquist, and Waldner, see citation in 
Bibliography. 
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Full recognition must be immediately given to the fact that 
because of major near irresolveO^le differences in household 
preferences, lot prices reflect relative amenity value pri.,*arily 
within a given region of similar attributes appreciated by the 
majority of local inhabitants* Inter-regional comparisons are 
relevant only for households holding a universal appreciation of 
amenities without bias. Note also that any indexes of amenity 
value report only relative levels, not eO^solute worth* A dollar 
value is attached to amenities only when the tradeoff with wages 
is established. Finally, not attempt is made here to measure any 
marginal aspect of amenities such as the marginal willingness-to- 
pay for an increment of amenities* 

The value of residential location, or site, depends on the 
benefits which the own'^r derives* These benefits are secured in 
a special manner. First, thay must be consumed in place, such as 
a view or nearby sucli as use of a public library. Second, to 
gain permanent access to the a?3ienities, a residential site must 
be purchased. The site itself, being the only location with its 
exact set of characteristic's in existence, is uon-tradable and 
its supply absolutely fixed. The property is therefore an 
excludable resource; i.e., use of it by any one party precludes 
its use by others. However, public goods associated with 
location, such as climate^ are nonexcludable to the casual 
visitor, that is climate is temporarily ^^^ailable to anyone 
while in the general area. 

Most empirical work has attempted to measure the 
relationship between certain amenities and either land values or 
housing values. The idea is that the value consumers ple.ce on 
location is capitalized into land and/or property prices. If 
total property value is used, the difficulty of holdir7 housing 
quality constant must be overcome. The nature of thesv earlier 
works can be obtain from the bibliography entries, notably Barton 
Smith. The results vary greatly due tc differences in the 
structural models, the empirical techniques, and data bases used. 

In investigating the use of lot prices as an indicator ox 
amenity value one can first note that while the price of land for 
fara and commercial use is based on both the marginal value of a 
particular site over alternatives and the size of the lot, the 
importance of this second size component is far less in 
determining the value of residential lots. (We are speaking here 
of lots permanently zoned for residential use without potential 
for subdivision.) The principle determinant of reridential lot 
valric is location* Assessing lot value on a unit (per square 
foot) basis subjects the important overall price to the 
variegated distinctions of lot size which has little to do with 
overall value. Small lots with mod.^Jt a^Eienities may have a high 
unit price completely at odds with the sites* overall value. The 
size of very large lots becomes a positive attribute itself, but 
hare the coefficient ot value is reversed. Large lots with Cjood 
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iocational value have extremely small unit price, again opposite 
to total value. 



Use of Site Price The approach taken in this study 
recognizes the creditability of assessing the value of amenities 
through actual market pricing. Stated differently, the real 
relative value of living in two locations is the price difference 
buyers are willing to pay to reside in each. The best evidence 
of this willingness to pay for location is site price, i.e., the 
rel -ive attractiveness of various locations is indicated by the 
pric^ buyers are willing to pay for property sites to locate 
there. The buyer normally takes into account his preferences for 
the attributes of a location versus the real (prevailing) wage 
level paid as evident in the wage-amenity preference curve. 
Workers chose that combination of prevailing real wages and 
residential property location such that their monetary and non- 
pecuniary satisfactions are maximized. 

Property site price is the exclusive measure of detailed 
location i^reference. other factors associated with property 
ownership such as structure cost and property taxes are taken 
into 6. ^count by the buyer in appraising site value, but they are 
components of cost of living which may or may not reflect 
location value. In other words, an inexpensive house can be 
built on land of great value. It is the land, not the house, 
^hat reflects the location specific amenities of the area. 
Property v^'ue reflects the worth of all location specific 
amenities i/icluding cost of living and its housing and property 
tax cost components. 

Recognize that we are considering here only permanently 
zoned residential lots which are not subject to coniTiercial 
speculation including the fact that they are usually too small 
for subdivision or division is prohibited by local ordnance. 
Without the possibility of commercial speculation the price of 
the lot reflects only the buyer *s preference for t^ie location. 

What is sought in site pricing for estimating the value of 
Iocational amenities is the relative fixed cost differences 
between parcels typical for each location independent of the 
variable costs associated with lot size. That is, what would be 
the price of equal sized typical .lots in various cities assuming 
the size chosen is equally available at each location. (It must 
be assumed '♦•hat lot size and location quality in the same city 
are indepen ^nt.) In reality, the average size of lots varies 
considerably from one city to another (although not so much 
within cities) indicating tbit what is »»typical" in one location 
is not in another. Also, neither the available data on total lot 
price or unit price per square foot equals fixed costs. 

Two extremes illustrate the problem. In large cities, with 
expensive lots of fairly restricted but uniform size, the 
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variable costs associated with the relatively limited range of 
available lot sizes are small relative to the high fixed costs. 
In these instances, the city mean value of site total price are 
only slightly higher than, and may be used to represent, fixed 
costs. Thus total rather than unit price is the better indicator 
of the buyer's evaluation of location where lot sizes are 
restricted. In these instances the size of the lot is location 
specific and should be considered a non -transportable amenity, 
i.e., the buyer takes in^'o account the lot size restrictions of a 
location in esteiblishing the market price. 

In opposite fashion in rural areas with adjacent farm land, 
where expansion is feasible and relatively inexpensive, there is 
a great range of residenti.al lot sizes usually available and 
consequently the total lot price depends on the buyer ^s 
preference. In these instances sice price on a unit bas^as per 
square foot, in reporting the large variable co^ts involved, best 
reflects the relative value of land locatron. Unit pricing is, 
of course, the way in which commercial and farm land is sold as 
are all goods with a productive capacity related to size or 
amount. 

It is judged that in most cities and urban are the buyer 
of existing houses has little range in lot sizes from which to 
chose so that total lot price is the more realistic measure of 
location va'^.ue. Even new homes constructed in residential parks 
generally have fairly uniform lot sizes within the development. 
The major exception to this rule is the ability of buyers to 
select various lot sizes from large new tracts of unimproved 
virgin land. 

Amenity Value — Site Pr i ":e/Occupational Skewness The value 
of non-transportable location specific amenities described above 
is estimated here by the total price of residential sites for 
single family homes reported by the Departmenc of Housing and 
Urban Development, adjusted by the occupationaj. skewness factor 
which reflects exogenous wage differences altering consumer 
buying power. Recall that this adjustment is to account for 
greater or less buying ^ ower among the population due to the 
presence of higher or lower paying type job^^, quite apart from 
any prevailing wage differences. Since we are only concerned 
with the relationship between real prevailing wages and 
amenities, correction wist be made for this exogenous differences 
affc^cting demand. 

The relative value of amenities (adjusted site price) is 
expressed as a population weig^ 3d Amenity Index (AI) yith the 
U.S. average equal to lOO. AI /alues are reported in Table 1. 
HUD site prices for 242 cities are reported in Tables 2, 
together with the occupational skewness factor and the refiulting 
Amenity Index ratio. An index value of 60 means that the value 
of amenities (as evident in adjusted residential site prices) is 
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60 percent of the siational population weighted average of 100. 
An index of 130 means that amenities in that location are valued 
30 percent greater than the national average • 

Equilibrium Wages and Amenity Weighting Equilibrixim wages 
will be defined in C^iapter 9 as the xxniform wage level that would 
result xrnder pure competition eqailibriiuii resulting in the most 
efficient use and highest retu.i^ for all resources. Equilibrium 
wages are equal real wages at each location adjusted for the 
value of local amenities. The problem addressed here is 

determining the weight which should be attached to the amenity 
adjustment. An estimate n be made based un the relationship of 
amenity value to real pvevailing wages as shown in Figure J. The 
slope of the indifference curve ^or a given region suggest the 
relative value households place on real wages versus location 
amenities . 

The formula for equilibrium wages is: 

Equilibrium 

wages - 1 / Cost of Living 

- Indifference Curve Slope x (Amenity Index - 100) 

Typical slopes of the indifference curves can be determined 
from the different regions shown in Figure 9. On average a 
median level value is 1.5, that is a 10 index unit increase in 
amenities is worth a 15 unit decrease in real prevailing wages. 
If a unit of prevailing wages is worth $300, then an index unit 
of amenities is worth $450. This suggests that within regions, 
households tend to highly value the amenities of their present 
location and are reluctant and/or find it difficult to move. 

We have explained that the unique wage-preference curves of 
households in different regions creates a family of regional 
indifference curves for the nation. Each curve establishes a 
regional labor market. Within these markets equilibrium wages 
can be defined by the formula above, but not so easily between 
markets. Thus equilibrium wages within the Southwest region can 
be defined by adjusting the area's prevailing real wage by local 
amenity values according to the slope of the regional 
indifference curve. An entirely separate market must be 
developed for each region using that region's prevailing v;ages, 
cost of living, fiuaenity values, and local indifference curve. 
When each region is in equilibrium, wages throughout the nation 
will be in equilibrium although a single wage-preference 
indifference curve is not applicable. 
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CHAPTER 8 KEASUBEMENT OF PREVAILING WAGES 



This chapter dsals with the measurement of "prevailing 
wages," wages set in each market by local supply and demand. 
Geographical indexes of prevailing wages actempt to measure the 
differential effects on local supply and demand of such 
locational factors as production economies, urbanization, 
unionization, co^t of living, and quality of life. It is the 
effects on salaries of these locational factors alone that must 
be measured; all other conditions must be held constant, such as 
the occupation and industry, and the workers quc^lity, training, 
experience, age, sex, etc. Dn the demand side, firms in the 
selected industry must be of similar size and profitability and 
offer similar wording conditions. 

All these factors cannot, of course, be held constant. An 
attempt is made here to select only industries which are likely 
characterized by a high degree of uniformity in these uractors 
across the nation. Preliminary study of certain industry and 
specific occupation data^ suggests that while there appears to be 
an overall hierarchical wage structur^^ by occupation, by 
industry, and by location, the patten .s of individual occupations 
within specific industries is extremely erratic.^ Thus the 
importance of industry selection is critical to measurement of 
prevailing wages. 

The first section if the chapter introduces the basic 
conditions that must be held constant from site to site if an 
exclusive measure of wage differentials is to be derived. The 



The principle and perhaps exclusive source of salary data 
by occupation, industry, and geographical location is the 
Industrial Wage Survey ^ U.S. Bureau of La> r Statistics. Surveys 
are conducted periodically for 27 nanu ^cturing and 18 non- 
manufacturing industries , reporting salary data for primary 
occupations by selected metropolitan areas. Levels within 
occupations are defined by job descriptions. 

^ Some indication of a wage structure by occupation and 
industry is suggested by evidence that in many locations (l) 
banks and departittent stores pay switchboard operators more than 
they pay clerks; , (2) banks generally pay more to both occupations 
than eiepartment stores, and (3) both banks and department 
sV. res in high cost cities pay higher salaries for both 
ocwapations than they pay in low cost cities. 

In contrast, evidence also indicates that (1) banks pay 
secretaries ;uore than computer perators in some cities, less in 
others, (2) the ratio of salaries for bank clerkf=: in certain 
citif.s is reversed for department store clerks. Source: 
T?id* jatrial Wage Survey U.S. Bureau of Labor Statistics. 
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seconol section reviews the theory of how wage differentials 
•persist due to geographical differences in environmental 
attributes of value to households, productivity advantages to 
firms, and the wage-amenity preferences of residents. The full 
theory is presented in Chapter iC. The final section outlines 
the procedures employed to derive an empirical measure of 
prevailing wages. 



Conditions Required for Geographical Comparison of Wacres 

The ^ term "wages" is used throughout this study in a 
comparative economic sense, i.e., the nominal (dollar amount) 
price in a given market for standard empl ovment of human 
resources of fixed quantity and crualitv . These requirements are 
approached for labor within a given occupation and industry with 
similar employment working conditions. Specifically, the 
"prevailing" wage estimates reported in this sti'jly apply 
primarily to labor of near fixed quality within service typo 
industries. Only .relative wage values are reported, i.e., wage 
levels at a given location expressed as e ratio of a standard 
base, in this instance, the U.S. average eq»ial to 100. 

To establish geographical wage relat? onships the following 
conditio^'" must be approached: 

1. ae wage data must be limited to a single occupation of 
fixed : description within a single long-standing industry 
employing large nxambers of such workers. To be comparable, wage 
differentials should not include diffex^ences resulting from 
varying the industry or occupational mix at the locations in 
question. Industries are not representative if they exhibit pay 
variations due to geographical differences in profitability. The 
more extensive pay distinctions for the education, skills, and 
physical abilities required of different occupations must also, 
obviously, be exc],uded. 

Limiting comparisons to single long-standing industry 
employing many workers in given rank-and-file type occupations 
increases the likelihood of approaching conditions of pure 
competition, or at least that firms within the industry are 
seeking equilibrium. Near equilibrium conditions means that 
geographical wage differentials are more likely to be stable, 
less subject to temporary volatility hindering comparability. 
However, the industry must not be so large a'; to be able to 
influence wages to any extent. 

2. The industry is characterized by conditions approaching 
pure competition and eguilibrium status . These condia:ions are 
approached when: (1) individual workers and firms have little if 
any influence on wages, (2) wages are generally free to move up 
or down with little restraint, and (3) a substantial degree of 
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worker mobility exists. Partial equilibrixim, i.e., pertaining to 
a particular economic unit such as an industry, is approach when 
sufficient time has allowed capital and labor to move with little 
remaining incentive to change because worker satisfaction and 
fixnai profits are high. How wages are set as equilibrium is 
approached under these coi>.ditions is explained in Chapter 9. 

3. The economy is stable — fre^, of major fluctuaticiis up and 
down — and high levels of worker einployment exist. 

4. Working conditions within the firm (or outside where 
field work is required) within the industry are similar, 
including safety,, comfort, surroixndings, hours of employment, 
training opportunities, etc., except for minor variations of no 
particular pecuniary value, or with offsetting wage compensation. 
Fringe benefits are equal in real value or have no geographically 
differential impact on wage negotiations, i.e.,, worker 
satisfaction from fringe benefits are equal in all locations. 

When working conditions are not the same, the extra amount 
firms must pay to attract workers is called a c ompensating wage 
differential . Compensating wage differentials are ^he price at 
which various cfualitative features of employment at one firm or 
location vers?j5s another are bought and sold. Such differentials 
are not included in this study and must be separately established 
by worker-management negotiations.-* 



Persistant Prevailing Wage Differentials Are Set by Three Factors 

Labor is a commodity traded in resource markets. The wage 
level is the contracted price firms are willing to pay and 
employees willing to receive for their labor. Many factors 
govern this labor market competition and resulting transacted 



2 Essential to the theory of compensating wages is the 
assumption that workers seek to maximize their satisfaction or 
utility rather than dollar incor*>. If workers sought to maximize 
only income, they would always choose the higkest-payr g job 
p-vailable to them. This behavior would cause reallocation which 
world eventually cause v/ages to equalize across the jobs open at 
tlie equilibrium wage level, as stated earlier. 

In contrast, compensating wage differentials will rise if 
some workers prefer lower paying positions with better working 
conditions. This behavior allows firms off raring the lower-paying 
jobs to be competitive. In tMs instance, equilibrium wages are 
not equal in every location, but rather the overall utility from 
the wage and nonpecuniary aspects of the job tend to ecfualize for 
the marginal worker. 
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wage level. As outlined in tu.a previous section, in order to 
make comparisons, it is necessary tc hold some factors constant, 
namely, the industry, occupation, working conditions within thit 
firm, and employee skill level. Keep in mind that throughout 
this text we wil" be observing this limitation, i.e., discussing 
homogenous workers except for their amenity preferences. 

With these restrictions, persistent geographical differences 
in wage levels are created by three major factors: 

(1) Production advantages to the firm due to location. 

(2) Local ccst of living. 

(3) Locational attributes of the community anc the wage- 
amenity tradeoff preferences of local residents. 

Firms always attempt to pay the lowest waaes possible (for 
given quality workers) but must compete for ejiiployees in the 
labor market. Firms compete by paying the prevailing wage rate 
which is offset by any locational production advantages they may 
possess. Workers similarly always seek the highest real wages 
(wages adjust^sd for cost of living) they can obtain but also must 
compete for these wages against other workers. Workers 
successfully compete by being willing to \radeoff wages fo^ 
preferred amenities. This t^-^dfc- -^ff is called their "wagi 
amenity preference schedule." 

If no geographical production and amenity differences 
existed, firms freely competing at different locations would 
eventually hire similar numbers of workers at the same nominal or 
actual dollar wage. This situation seldom occurs because 
production advantages and quality of life conditions vary 
tl\roughout the country, from regie -to-region, city-to-city, and 
nedghborhood to neighborhood. 

yirms &re afforded production advantage^ by locations with 
access to raw materials, low cost power, large consumer markets. 
TL se advantages allows them to pay higher wages in some 
locations if necessary to compete for workers and still make 
prof its . Higher wages may be required if the area is 
unattractive to residents. Firms without these advantages must 
pay workers less if they are to broadly compete. This lower pay 
is ee^sily possible in attractive areas where a large number of 
workers bid down wages. In unattractive areas, firms without 
production advantages are still able to hire smaller numbers of 
employees ^rom among those inhabitants who distinctively value 
the location. 

Geographical regions can be defined within which a fairly 
common set of basic amenities, such as climate, topography, 
lifestyle, and city size exist. These, regions tend to operate as 
separate labor markets c Residents genejrally prefer their present 
conditions and are more likely to consider other job 
opportunities when these fundamentals are preserved. They are 
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less willing to entertain movement outside their region because 
of long term attachment and commitment to the environment. This 
association includes the build-up of job seniority and retirement 
benefits^ value of local relatives and friends^ loyalty to 
community institutions^ etc. This attachment restricts household 
mobility which defines the size of the labor market. Thus 
regional labor markets are areas of common amenities in which 
householder are generally free and inclined to move about. 
Exceptions to this rule are uncommitted young adults newly 
entering the labor force ^ and recent retirees with a new set of 
locational preferences. 

With a reduced range of amenities^ variations of production 
advantages and cost of living are most important in determining 
wage differences within regions • In the sparsely settled 
Southwest region for exeimple^ wages are most likely determined by 
firm production advantages associated with the size of the local 
(city) market and distances to adjacent markets^ together with 
cost of living. These conditions being decisive in what 
otherwise is a relatively homogeneous desert and mountain 
environment. 

Comparison of wages within regions is valuable because 
households have similar amenity preferences^ making wage 
differences important in locational decisions. Inter-regional 
wage comparisons are less meaningful because whole new sets of 
substantially dissimilar basic amenity preferences are 
introduced. Thus families living in the southwest may find no 
additional salary will suffice to prompt them to exchange what 
they feel is an attractive sunny dry climate for the frigid 
winters of the Upper Midwest. Cross-regional wages may be 
similar to the degree they share the markets for certain types of 
labor ^ compete in overlapping product inarkets^ and have similar 
production advantages. 

Although most firms and governments must pay prevailing 
wages to compete in the labor market^ an exception may exist. 
Nation-wide firms may seek equity in wages among employees within 
their firm by establishing uniform equal real wages ^ i.e. ^ by 
setting nominal wages proportional to local cost of living. An 
additional sophistication is further adjustment for variation in 
amenities as determined by some standard measurement. This form 
of compensation is usually initiated through union bargaining. 
The resulting "amenity adjusted equal real wages" may be higher 
or lower than local prevailing wages. If lower^ employees will 
likely express some immediate dissatisfaction. However ^ this 
negative differential is less significant to employees intending 
career tenure with the firm. Another problem is securing general 
acceptance of a single standard measure of 2uneniti<=»s. The use of 
residential site prices in this connection is presented in 
Chapter 7. 
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Wage Definiliions SuBunary 



The most commonly described wages in the United States are 
real wages. Real wages are nominal (actual tinadjusted dollar 
amount) wages adjusted for cost of living. Wages which retain 
their purchasing power are deemed a fundamental right of 
employees. Cost of living adjustment (COLA) over time for 
inflation are a common occurrence in many negotiated labor 
contracts. Adjustment of wages for geographical differences in 
cost of living is perhaps equally important but far less a 
bargaining issue because of difficulties in measuring such cost 
differences . 

In formula form: 

REAL WAGES = NOMINAL WAGES/COST OF LIVING 

Equal real wages require that the nominal wage be equal to the 
cost of living. 

When people including economists speak of wages, they are 
generally talking about prevailing wages . Prevailing wages are 
the wages set in a competitive market (for a given industry, 
occupation, etc.) when all factors of supply and demand are 
generally free to operate. The prevailing wage is set where 
local supply and demand are equal; supply being established by 
workers seeking the highest real wage and local cunenity 
combination consistent with their preferences; firms paying the 
lowest wage possible consistent with their labor requirements and 
locational production advantages. Prevailing wages are 
generally not comparable across diverse regions because of 
differences in worker preferences establishing whole new wage- 
amenity preference schedules. 

Prevailing wages adjusted for cost of living are called 
prevailing real wages . Workers always seek that combination of 
prevailing real wage and local amenities which maximizes their 
satisfaction. Again, amenity preferences across regions may vary 
greatly, reducing the cross-region comparability of prevailing 
real wages. 

Workers may negotiate for equal real wages at all locations 
of employment covered by a union contract. There are only a few 
instances in the United States of this type of contract (see 
footnote 1, Chapter 3) . At any given location these equal real 
wages may be greater than, equal to, or less than the prevailing 
wage. An additional sophistication is the adjustment of equal 
real wages for perceived eonenity differences, that is paying 
workers slightly less tor locational quality of life differences 
generally agreed to be superior by all involved workers. Workers 
employed in less attractive areas are paid slightly more than 
equal real waget; as compensation for this disadvantage. Equal 
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real wages adjusted for tmiversally agreed upon amenity values 
are called "equilibrixim wages" because they equal the xiniform 
real value of wages reached when firms operating under conditions 
of pure competition approach equilibrium. No employment contract 
stipulating equilibrium wages is known to exist. 

A frequent misunderstood and misused wage measurement is 
area wages . Area wages is the average wage of all workers (all 
industries and occupations) in a given location. It reflects not 
only prevailing wages but also wage differences due to the mix of 
industries and occupations* High area wages are usually due to 
the presence of many high paying type industries and positions in 
an area. There may be no associated differences in prevailing 
wages. Area wages indicate the collective relative wealth of 
wage earners. This is of little importance to the individual 
workers accept for the advantages associated with the relative 
wealth of the community. Area real wages are area wages 
adjusted by the cost of living to establish comparable purchasing 
power. 



Measurement of Prevailing Wages 

The first task in attempting to measure geographical 
differences in prevailing wages is the selection of industry and 
occupation. Theoretically , each occupation in each industry 
could have its own distinct wage pattern. Practically, because 
of the similar skill and training requirements of many 
occupations and the sale of these resources to many competing 
industries in the same labor market, the gradient distribution is 
greatly reduced. Some industries, however, such as mining and 
agriculture, have exceptional locational advantages that may be 
reflected in entirely unique geographical wage differentials of 
little relevance to other industries. These geographically 
sensitive industries must be avoided. 

Division of prevailing wages by major occupations and 
industries, while theoretically feasible, would rapidly expand 
the data base beyond reasonable bounds with progressively less 
utility. Nor does the present data limitations encourage even 
starting such division. Fortunately, a single measure of 
prevailing wages broadly applicable to a wide range of industries 
and occupations, is most valuable and also feasible. This 
objective is attempted here. 

To secure such a broadly useful and geographically 
comparable measure of prevailing wages, the following restraints 
must be present at each location: 

(1) Each industry reported must be common and plentiful, 
non-regulated and non-unionized, and labor intensive with limited 
potential for geographical production advantages unique to the 
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industry. 



(2) F irms within the industry aust compete in a reasonably 
free competitive labor markets They must exhibit similar 
production functions and exhibit similar collective median sizes* 
Working conditions within the firm ^ust be similar or offset by 
compensating wages. Fringe benefits must be effectively equal. 

(3) Wages must be for a specific common representative 
occupation . or fixed group of occupations. Job descriptions 
involving required education and skill level must be fixed. 

With these requirements prevailing wages are more a 
concept than a measurable reality. The problem is that no agency 
collects wage data with these restraints and in chis detail, nor 
are they ever likely to do so. The closest , and yet at some 
distance/ are Bureau of the Census data by location and industry. 
(Other data in greater detail by industry and occupation is too 
sparse at the present time.) By careful selection of industries 
that appear to exhibit the above characteristics, and use of 
median values to eliminate deviant values, a reasonable attempt 
can be made to approximate the above conditions. 

The prevailing wage measurement attempted in this study is 
the median wage level for all employees in retail trade and 
services type industries. A majority of employees in these 
industries fall within a fairly narrow range of sales, 
acJministrative support, service, and repair type occupations, 
with pay rates likely representative of those for similar 
occupations in other industries. Furthermore, the industries 
chosen have limited potential for specialized locational 
production advantages. Thus the reported prevailing wages can be 
interpreted as the market established wage level of employees in 
typical lower tc mid-level occupations, in seivice and re7 ated 
type industries that are generally not subject to competitive 
advantages afforded by location. 

The source of data is the U.S. Bureau of Census* County 
Business Patterns ^ which yearly reports, by coianty, payroll and 
number of employed persons by two and three digit standard 
industry classifications (SIC) . Recall that comparative wages 
may be determined from fixed occupational groups as well as for 
individual occupations. An attempt is made here to establish 
this consistency by selecting only those industries likely to 
exhibit fairly uniform occupation patterns. Beauty shops, for 
example, wherever located, likely employ a manager (owner) , hair 
stylists, and a few assistants. The assumption is made that for 



4 County Business Patterns (year)^ Bureau of the Census, 
US. Department of Commerce, U.S . Government Printing Office, 
Washington , D . C . 
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the chosen industries, any geographical variation in the mix of 
employees is likely to have minimal affect on overall payroll 
levels, one cannot however rule out the possibility that certain 
unique environmental conditions may levy unusual requirements on 
local staffing requirements, skewing the average wage. To 
eliminate the effect of possible extremes, median wage levels 
were determined for seven selected industries. 

A second major data problem is the absence of a full--time- 
equivalent employee count. County Business Patterns reports only 
a March 1st headcount. Establishing unit wages by dividing total 
payroll by this headcount introduces the effect of geographical 
variation in full- to part-time ratios. No correction factor is 
known. The dimensions of error introduced by such variation in 
staffing could be a substantial in some locations. Yet is 
reasonable to expect that the service indu.^tries selected share 
throughout the country similar seasonal needs for part-time 
employees. 

Selection of the industries which may meet the stated 
conditions, proceeds as much by eliminating the obviously 
unqualified as determining the likely qualified. A number of 
categories — Agriculture services, forestry, fisheries; Mining; 
Construction; and Manufacturing, can be immediately eliminated 
because of the obvious locational advantages present. 
Transportation and other public utilities are siabject to 
differing state and local government regulation. Finance, 
insurance, and real estate are each uniquely affected by 
geographical location. Further, all of the above categories are 
complex, employing a wide range of diverse occupations including 
many levels of managerial and professional and technical 
specialties. Substantial intern-spatial differences in 
occupational types, levels, and mixes are likely with 
consequently distortion of wage levels. 

Three industry categories remain — wholesale trade, retail 
trade, and seivices. The dependency of wholesale trade on 
geographically related transportation costs rules out this 
group. The selected industry must then be made from the two 
remaining categories — retail trade and services. Recall again 
that the selection criteria stipulate that the industry must be 
labor intensive without geographical production advantages, firms 
must freely compete and have similar production methods, and, 
most critical, staffing patterns must be similar. This latter 
criterion means that the same mix and relative quantities of 
occupations must be present in all firms so that reported wage 
differences reflect differences for a standard set of 
representative employees. 
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Observing the above criteria, the selected two-digit^ 
retail trade and service industries used for the prevailing wage 
measurements of this study are: 

53 General merchandise stores 

56 Apparel and accessory stores 

57 Furniture and home furnishing stores 

58 Eating and drinking places 

72 Personal services (laundry, photo, beauty & barber, 
shoe, funeral) 

75 Auto repair, services, and garages 

76 Miscellaneous repair services (electrical, watch, 

reupholstery) 

Mean 1987 wages for each of these industries for each of the 
reported counties were calculated by multiplying the first 
quarter payroll times 4.0, and dividing by the number of 
employees for the week ending March 12. The median for the 7 
industry wage values was determined and indexed relative to the 
U.S. median equal to 100. This index is the prevailing v/age 
relative measure reported in this study. 

The reported prevailing wage j.ndexes are estimates of the 
geographical wage level differentials established in the 
competitive labor market for representative employees in the 
retail trade and service industries. The data precludes any more 
rigorous interpretation . 



Three-digit SIC sub-industries would have further 
narrowed the range of occupations. Comparison of median wages 
for 7 two-digit and 7 selected internal three-digit sub- 
industries reveal no significant differences. Data at the three- 
digit level is not currently available on floppy discs. To 
expedite processing the compilations were limited to the two- 
digit industrial division. Future study with additional time and 
resources should examine the possible improvement refinement to 
the three-digit level might provide. 
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CHAPTER 9 EQUILIBRIUM ^GES UNDER PURE COMPETITION 



Persistent geographical wage differentials due to 
differences in cost of living, and location specific residential 
amenities of value to households and production advantages of 
value to firms, may be advocated as providing reasonable and 
fair industry-wide compensation to employees in a given 
occupation. Tliese •'prevailing wages" are set in the market place 
by supply and demand distinguished at each location by local 
amenities and industry production advantages. 

Over an extended period, with free mobility of labor and 
capital and complete knowledge of alternatives, reallocation 
would take place until an eventual equilibrium was established 
where no firm or individual would profit by further movement. 
This equilibrium results in an optimal allocation of resources; 
all workers being most efficiently employed at maximum wages. 
The wages under such theoretical conditions are called 
"equilibrium" wages and serve as standards toward which 
prevailing wages are likely to progress if continued improvement 
in resource allocation takes place. Areas where prevailing wages 
exceed the equilibrium level generally indicate under-utilization 
of local production advantages requiring further growth to be 
more productive; areas where the reverse is true likely have 
excess firms and workers requiring a reduction and relocation for 
optimal production. 

The purpose of this chapter is to define equilibrium wages 
under pure competition and explain how this condition results in 
optimal allocation of resources. While neither pure competition 
or equilibrium conditions are ever fully met, they are of value 
in indicating the direction in which market forces act to improve 
resource allocation. 

The first section defines equilibrium wages for measurement 
purposes and presents the formula used for compiitation drawing 
upon amenity value measurements reported in Chapter 7 . This 
section should be sufficient for readers not interested in the 
supporting economic theory. The concepts of pure competition are 
described in the second section and equilibrium conditions in the 
third, to furnish bo^.h a rationale for measuring geographical 
wage differentials and a focal point for drawing together the 
principles of wage theory and amenities. The fourth section 
shows how equilibrium wages and employment levels are established 
under conditions approaching pure competition. The last, fifth 
section, shows the effect of introducing amenities. 
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Ecfuilibrium Wage Heasureinent 



Econoiaic theory shows that equilibrium under pure 
competition tends to optimize national productivity and worker 
and consumer satisfaction. Equilibrium and pure competition 
seldom actually occur in our economy but they are approached in 
many situations. Factors preventing their occurrence include 
workers ignorance of alternative employment opportunities, 
various ties to communities and current employment which restrict 
worker mobility, interferences with the price mechanisms such as 
union negotiated wages, and monopoly in product markets or 
monopsony in labor markets. These conditions preventing 
equilibrium, plus the exceptional difficulty of holding necessary 
occupation, employment conditions, and industry factors constant, 
makes empirical field estimation of equilibrium wages 
impossible. As they are a theoretical concept, so also they must 
be measured by a theoretical definition. 

Equilibrium wages can be measured from the conditions which 
create equal satisfaction for all workers. in equilibrium 
further movement of capital and labor results in no additional 
gain. All workers then must be equally satisfied and have no 
motivation to move. This equal satisfaction can be gained only 
if all workers are paid equal real wages plus an adjustment for 
differences in amenities, if workers are paid equilibrium wages, 
capital also must be in equilibrium since higher or lower wages 
possible through mis-allocation of capital is not present. 

Cost of living measurement to establish equal real wages has 
already been discussed. Amenity value has been established by 
adjusted residential site prices. The remaining major problem, 
initially addressed In Chapter 7 under the subheading 
"Equilibrium Wages and Amenity Weighting," is determining the 
weight which should be attached to the amenity adjustment.. As 
explained an estimate can be made based on the relationship of 
amenity value to real prevailing wages as shown in Figure 9 of 
Chapter 7. The slope of the indifference curve for a given 
region suggest the relative value households place on real wages 
versus location amenities. 

The formula for equilibrium wages is: 

Equilibrium 

wages = 1 / Cost of Living 

- Indifference Curve Slope x (Amenity Index - 100) 

Typical slopes of the indifference curves can be determined 
from the different regions shown in Figure 9. On average a 
median level value is 1.5, that is a 10 index unit increase in 
amenities is worth a 15 unit decrease in real prevailing wages. 
If a unit of prevailing wages is worth $300, then an index unit 
of amenities is worth $450. This suggests that within regions. 



106 



households tend to highly value the amenities of their present 
location and are reluctant and/or find it difficult to move. 

As discussed in Chapter 7, the unique wage-preference curves 
of households in different regions creates a family of regional 
indifference curves for the nation. Each curve establishes a 
regional labor market. Within these markets equilibrium wages 
can be defined by the formula above, but not so easily between 
markets. Thus equilibrium wages within the Southwest region can 
be defined by adjusting the area's prevailing real wage by local 
amenity values according to the slope of the regional 
indifference curve. An entirely separate market must be 
developed for each region using that region's prevailing wages, 
cost of living, amenity values, and local indifference curve. 
When each region is in equilibrium, wages throughout the nation 
will be in equilibrium although a single wage-preference 
indifference curve is not applicable. 

The equilibrium wage differentials of this study report wage 
adjustments required to compensate workers for differences in 
satisfaction or utility arising from geographical variations in 
purchasing power and residence environment. Equilibrium wages 
for any given city are expressed as an index relative to the 
U.S. population weighted average equal to 100. 

As an example consider city A with a 20 percent greater cost 
of living than the national average and amenities 40 percent 
above average (amenities loO percent above average are considered 
worth $5,000 yearly). The family budget is $40,000. 

In dollar amounts : 

Equilibrium wages = real wages + differential value of amenities 

= national nominal wage average/CLI + 
(national average amenity value x 
city amenity deviation from US average) 



U.S. average $40,000 = $40,000/1.00 + $5,000(0%) 
City Alpha $35,333 = $40,000/1.20 + $5,000(+'i0%) 

In index form : 

Equilibrium Wage Index (EWI) = 100/City Cost of Living Index + 

Relative amenity value x 
(City Amenity Index - US ave AI) 

U.S. Ein 100.00 = 100/1.00 + 12.5(1.00-1.00) 

City Alpha EWI 88.33 = 100/1.20 + 12.5(1.40-1.00) 
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Definit ion and Requirements of Pure Competition ^ 



The model on which equilibrium wages is based presupposes 
market conditions approaching pure competition and partial 
equilibrium. These conditions have been selectfid because the 
supply and demand for labor in many markets may approach these 
conditions aud resources then are close to "being optimally 
allocated. What, then, first, is the nature of pure competition? 

Pure competition refers to market conditions which allow the 
prices of goods and resources to move freely. As firms operate 
under such conditions they move toward positions which maximize 
their profits and from which there is no incentive to move. 
Without cost of living, amenity, or production advantage 
differences, identical workers within an industry are employed at 
all locations at the same nominal wage. When firms under pure 
competition reach this equilibrium status, resources are 
"correctly" allocated, there are no shortages or surpluses, and 
firm^s can make no changes that will improve their profits or 
reduce loses. All workers are equally satisfied at the same 
optimal pay level. This correct allocation results in maximun 
productivity, a much sought economic goal. Thus the value of 
measures of geographic differentials in equilibrium wages as an 
indicator of optimal resource allocation. 

In common everyday language, "pure competition" denotes 
intense rivalry among many small equals. Three conditions are 
required: (i) individual workers and firms cannot influence 
wages, (2) wages are free to move up or down without restraint of 
any kind, and (3) a substantial degree of worker mobility exists. 

For a firm to operate in a purely competitive labor market, 
it must employ such a small part of the total supply of any given 
occupation that its demand will not affect wages. If the firm 
drops out of the market, total demand for the occupation will not 
decrease enough to cause wages to drop, if the firm employs all 
the workers in the occupation it could reasonably want, it cannot 
increase total demand enough to drive wages up. This market 
condition exists when many firms individually hire small numbers 
of workers from a large homogeneous labor pool. 

The second condition required is that no artificial 
restrictions are placed on demands for, supplies of, and wages of 
labor. Wages must be free tu move wherever they will in response 



^ The presentation is highly selective, concentrating on 
ec onom ic fund amentals without complexity . Throughout the 
presentations, clarity and brevity has been sought to assist the 
majority of readers unfamiliar with the terminology and tools of 
economic analysis. 
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to changing conditions of demand and supply • There ii? no 
coalition among firms. The major control preventing free ^rage 
movement in the United S ates is negotiated wage settlements 
between management and labor unions. Even then, however, market 
forces are at work to even out wage differences. ^ 

The third requirement necessary for the existence of pure 
competition in the labor market is worker mobility. Workers must 
be free to move among alternative uses to firms and locations 
where they desire employment. They must be able to sell their 
services wherever they command the highest wage. The amount of 
actual movement necessary to prevent monopsony (a single buyer of 
a given occupation) from occurring is usually quite small. The 
possibility or the likelihood of migration is the important 
factor. Also, there is at all times considerable change and 
turnover of the labor force — workers changing jobs, new workers 
entering the labor force, and old workers retiring. This also 
constitutes mobility. The primary problem is that of directing 
the mobility which already exists into economically desirable 
channels. 

The mobility of workers also depends on the time span under 
consideration. Longer periods of time extend the geographic 
area within which workers have an opportunity to move. Over a 
sufficiently long period, say twenty-five years, workers may be 
fairly mobile within and among many industries throughout large 
portions of the country. The fact that all firms and workers do 
not have complete knowledge of existing wage differentials (and 
working conditions) greatly extends the time required for market 
action to achieve pure competition and equilibrium. 

Even when prices are free to cjuide resource allocation there 
are forces which prevent pure competition and correct allocation 
from occurring. Some monopolistic industries aay be able to 
partially or completely control entry of certain types of workers 
which prevents their correct allocation. Where some degree of 
monopsony is present (a singe buyer of a given occupation) , 
correct allocation is prevented. And there are non-price 
impediments also preventing correct allocation. Workers lack 
knowledge of higher wages preventing their movement. They also 



^ Briefly, for it is explained later, the market action is 
as follows: The productivity of workers at firms paying lower 
non-union wages exceeds those at firms with higher union 
negotiated wages. The non-union firms will be inclined to offer 
higher wages to expand employment and increase profits. New 
capital will be attracted to the non-union area. These transfers 
will raise the non-union wages and discourage continuation of the 
artificially high negotiated wage. Eventually this reallocation 
will promote a common wage level dictated by the supply and 
der?and of labor under pure competition. 
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may decline moving due to community ties^ family ^ friends. 
Accimulatcd pension and other employment rights may have to be 
sacrificed in moving. Finally, interference in the free movement 
of wages may occur, through government control, or more often, 
negotiated union contract. 

Few economists claim that pure competition exists in any 
important segment of the economy of the United States. However 
a large measure of competition does exist — not pure competition, 
but competition containing varying degrees of imperfection. The 
quest for profits and high wages provides the incentive for 
efficient employment of resources and efficient production. The 
fullest measure of efficiency for the whole economy occurs under 
conditions of pure competition. Thus pure competition shows the 
direction in which wages tend to move. Further, many firms and 
workers behave as though they operate in purely competitive 
markets. Thus encouragement of geographic wage differentials 
based on pure competition equilibrium, however abstract, works in 
the direction of greater efficiency in the real world. 



Equilibrium '^Correctly" Allocates Resources for Maximum 
Productivity 

Movements in the direction of pure competition and meirket 
equilibrium, even during short periods of time, improve the 
efficiency of resource use and therefore are important parts of 
the "correct" allocation concept. Pure competi\:ion establishes 
market conditions in which commodities, prices, and resources 
move toward equilibrium and correct allocation. 

Human and capital resources are "correctly" allocated when 
each is most efficiently used. When resourc^o are not correctly 
allocated, net national product is below its potential maximum. 
The correct allocation of resources is thus a powerful goal of 
all economic activity. When resources are not correctly 
allocated forces are automatically set in motion to reallocate 
them in such a way that net national product and the efficiency 
of the economy are increased. 

Equilibrium is a state of rest in which there is no 
incentive to move. Workers are in equilibrium in their highest: 
paying employments with any transfer resulting in lower incoL.2. 
Firms are in equilibrium when it maximizes profits. This concept 
is important, not because equilibrium is ever in fact attained in 
our economy, but because tb^.y show us the directs in which 
economic changes proceed. Workers and firms in disequilibrium 
usually move toward equilibrixim positions which at the same time 
are generally movements toward greater economic efficiency. 

Equilibrium confined to a certa >i economic units, such as an 
industry, and to the given economic conditions confronting the 
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unit is called particular or partial equilibrium* Economic 
disturbancer such as strikes, change in consumer preferences, or 
improvements in production technology, which are not of 
sufficient magnitude to reach far beyond the confines of a 
certain industry or sector of the economy are stibjects of 
partial equilibrium analysis. The firm in partial equilibrium 
is faced with a given product demand situation, a given state of 
technology, and given resource supply situations. Workers face 
given alternative employment possibilities and wages. The 
worker's equilibrium adjustment is made on the basis of the given 
data. 

The equilibrium we are discussing here is also long-run in 
nature — there is sufficient time for reallocation of fixed 
resources, that is firms or capital can move from one location 
to another including entry -^f new firms. Firms will adjust their 
scales of plant so as to be as profitable as possible which 
further leads to optimal resource allocation and consumer 
satisfaction. 

This elaboration on the conditions of partial equilibrium 
are spelled out so that the reality of their existence and the 
resulting optimal productivity may be recognized. Many 
individual firms in the United States operate at similar profit 
levels with essentially a given demand situation, given 
technology, and given resource supply, i.e., particular 
equilibriiim conditions. Less frequent but still prevalent are 
these conditions in industries, particular those sufficiently 
large, long standing and stable enough to face relatively fixed 
demand and supply situations. 



Wages and Employment of Labor; Pure Competition -^ 

This section discusses the setting of wages and employment 
levels under conditions of pure competition without the 
complexities of amenities and production advantages to be 
introduced in Chapter lo. It provides background economic theory 
for those unfamiliar with iuch fundamentals. 

Wages play a key role in making a free enterprise economy 
function efficiently. They are important in determining national 
and individual firm employment levels and they allocate workers 
among various occupations. Wage differentials serve to 
reallocate workers among different locations, guiding them away 
from areas of less productive employment to areas of more 



^ This theory is general to micro-economic textbooks. Here 
the discussion has been adapted from several chapters in Richard 
H. Leftwich The Price System and Resource Allocation p Rinehart & 
Company, Inc., New York, 1957. 
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productive use. 



Demand and supply analysis serves to analyze the 
determination of wage and employment levels in a given 
occupation. The analysis presented here first describes a firm's 
demand curve for labor and the worker's supply curve, then 
determines the market price for labor and the firm's employment 
level. We shall see that as pvire competition is approached it is 
always in the interests of the individual firm to hire workers in 
a given occupation at the national equilibrium wage. 

The Labor Demand Curve for a S ingle Firm The demand curve 
of a firm for workers in a given occupation shows the different 
numbers of workers which the firm will hire at different possible 
wages. The demand curve ec[uals the firm's value of marginal 
product curve, i.e., it shows the increase in total production or 
receipts by the employment of each additional worker per unit of 
time. In effect, the labor demand curve is a firm's "production 
function" for labor, i.e., it shows the relationship between 
hiring more workers and production. It is downward sloping 
because of the operation of the law of diminishing returns. At 
the upper left the value of marginal product for labor is high, 
at the lower right it is low. 

The steepness of the demand curve is informative. Capital 
intensive industries generally have steeper labor demand curves 
indicating a rapid decline in the contribution of additional 
workers beyond a necessary minimum. The flatter curves of labor 
intensive industries show that additional workers contirrae to be 
highly productive. Initially hired workers are more valuable 
than those subsequently employed which accounts for the outward 
arc of labor demand curves. 

The idea of profit maximization by a firm hiring workers 
according to its demand or value of marginal product curve can be 
illustrated as follows: If the wage in Figure 10 is Wj^, then the 
ij-^m would maximize profits by hiring q2^ workers. If the firm 
were to hire qQ workers the qQ worker would add qo*-A to the 
firm's total cost, but would add qQ-D to the firm's total 
receipts. It would add A--D to the firm's profits. Additional 
workers up to add more to total receipts than to total costs 
and therefore increase profits. Beyond q^ additional workers add 
more to the f irm ' s total cost than to its total receipts and 
cause profits to decrease. If wages were at w^, the firm would 
maximize profits by hiring qj^ workers. At each of the various 
wages, the firm would maximize profits by hiring that amount of 
workers at which the value of the marginal product for the 
additional worker equals the wage level. 
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Figure 10 



The demand curve for a firm at any one time is based on a 
fixed amount of capital investment — nonhuman resources such as 
buildings and machinery. The demand curve for labor thus also 
shows the mjirginal product of capital. Movement along the curve 
represents various ratios of labor to capital. At the upper left 
the rs/^io is low and increases as one moves down and to the 
right. Thus as the ratio of labor to capital increases, labor's 
value of marginal product and the wage rate decline. At the same 
time the value of marginal product of capital increases. m 
opposite fashion, as the ratio of labor to capital declines 
(moving upward and to the right), labor's value of marginal 
product and the wage rate increase and the value of marginal 
product of capital decreases. 

Wacfes and the L evel of Employment The firm will employ 
that number of workers at which the contribution of a single 
worker to total receipts (shown by the firm's demand curve) 
equals the contribution of a worker to total costs (shown by the 
worker's supply curve). This balance maximizes profits. 

The market demand curve for a given occupation in a given 
industry is roughly equal to the horizontal summation of the 
individual firm worker demand curves. Again it represents the 
value of marginal product schedule for labor or the amount of 
workers in a given occupation the industry as a whole is willing 
to hire at each wage level. 

The related market supply curve for the occupation shows 
the number of such skilled workers willing to be hired at 
different possible wages by all firms in the industry. Generally 
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It is upward sloping to the right which indicates that at higher 
wages more workers are willing to be hired than at lower wages. 
More will be said a\out the exact nature of the labor supply 
curve in the next f<ection. Sufficient here is knowledge of its 
upward slope. 

rhe market supply and demand curves determine the market 
price of the occupation in the industry. The equilibrixam (a 
position from which there is no incentive to move) wage will be 
that at which workers are willing to accept and firms willing to 
provide. In Figure 11, industry ma ket supply and demand curves 
are on the right, the individual firm's demand curve is on the 
left. (The scale of the quantity of workers axis of the market 
diagram is greatly compressed as compared with that of the single 
firm.) The occupation's wage will be a wn. At a higher vage 
workers will vr\at to sell more than firms will want to employ at 
that wage. Some imemployment will occur or workers will shift to 
other industries. The unemployed workers will undercut each 
other to secure full employment- Thus the wage will be driven 
down to the equilibrium level of w^. At wages lower than wi 
there w'll be a shortage of workers. Firms will bid against each 
other for the available supply, driving the price up to the 
equilibrium level. 




Figure ii 



An individual firm in the industry (shown to the left in 
Figure 11) hiring workers in the occupation can get as many as it 
wants at the equilibrium wage w^ and will hire q^. The single 
firm cannot influence the wage level. Thus the supply curve of 
the occupation from a single firm's point of view is shown in 
Figure 11 as a horizontal line at the equilibrium ige. The wage 
axis for the firm and industry diagrams are identical. The 
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industry level of employment of the occupation is the summation 
of the quantities emplov^su by the individual firms in the 
industry and is shown as quantity in the diagram to the right. 

The belief that woL-kers are often paid lower (or higher) 
than equilibrium wager is widespread enough to warrant 
consideration of this si-uuation in some detail. Suppose in 
Figure ll that the occupation is priced at W2. At that wage 
individual firms want q2 workers in order to maximize their 
profits with respect to this occupation. All firms cannot get as 
much as they desire, since the entire quantity placed on the 
market at that price is Q2. In fact many or perhaps all firms 
will each get some quantity even less than q^. For such firms 
the value of marginal product of workers in the occupation is 
substantially greater than the wage. These firms desire to 
expand employment of the workers in order to increase profits. 
Each firm believes that by offering a slightly higher wage than 
Wi it will be able to get as many workers as it desires. In the 
absence of collusion among the firms employing the workers — and 
in pure competition there is no collusion—each attempts the same 
thing. No firm succeeds in getting as much as it wants until the 
wage has been drive up to w^. Under pure competition in worker 
buying, independent actiop on the part of each firm and the 
desire to maximize profits preclude the permanent location of 
wages below the equilibrium level. 

Note also that under pure competition workers in a given 
occupation receive wages equal to the value of their marginal 
product. Thus a worker is paid just what he contributes to the 
value of the industry's product or total receipts. The market 
demand curve, together with the market supply curve, determines 
wages; hence the occupations wags is equal to its value of 
marginal product in any one or in all of the firms within the 
industry. Any one firm in the industry takes the market wage as 
given (it has nothing to say about the market level of wages) and 
adjusts the quantity of workers to be employed in such a way that 
the value of its marginal product in that firm is equal to the 
market wage of the occupation involved. 

Worker Allocation Under conditions of pure competition the 
allocation of workers in the national labor market which provides 
greatest efficiency in their use will be called the "correct" 
allocation. When workers are not correctly allocated, forces are 
automatically set in motion to reallocate them in such a w?- chat 
their efficiency is increased. 

Workers are incorrectly allocated among different 
occupations and industries when their value of their marginal 
product (the increase in total production or receipts by the 
employment of an additional worker per unit of time) in one use 
exceeds their value of marginal product in another or in other 
uses. Wages furnish the mechanism for reallocation. Firms in 
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which the value of marginal product for a given occupation is 
lower are not willing to pay more for it than its value of 
marginal product. On the other hand, firms in which the value of 
marginal product for workers is higher can increase profits by 
expanding the labor force employed. The latter firms bid wages 
above its level of marginal product in the former firms, and 
workers, seeking maximum income, transfer from the lower paying 
to the higher paying firms. As workers transfer, their value of 
marginal product decreases in the firms in which they are 
employed and increases in the firms loosing workers. This 
transfer continues until the marginal product of workers is 
equalized in all employments, and all firms in the market pay a 
wage equal to the value of marginal product. At this point 
workers are correctly allocated, and, within the market, workers 
make their maximum contribution to net national product. 

To illustrate the role of wages in allocating labor, 
consider the following example of a certain occupation in two 
different areas (sub-markets). The total supply of the 
occupation involved is a small proportion of the economy's total 
supply of all kinds of labor and all workers in the occupation 
are exactly the same. The products produced in the two si:ib- 
markets are essentially the same as are capital facilities and 
the labor demand curves. 

Suppose that Area I and Area II, Figure 12, constitute 
separate and similar short-period sub-markets initially. The 
firm's demand curves for labor in the two areas are similar, 
however labor supplies for the two areas differ. Area I has a 
larger labor supply than Area II; so the labor supply curve Sn of 
Area I lies farther to the right than that of Area II. 




«J3 ^1 



Figure 12 
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Ijabor is not well distributed between the two markets 
initially which creates a difference in wages* The wage rate in 
Area I vill be w^ and in Area II it will be higher W2* The level 
of employment in Area I will be larger while that in Area II 
will be smaller q^. The higher ratio of labor to capital (the 
level of capital investment is indicated by the demand curve) in 
Area I causes the value of the marginal product of labor to be 
lower in that area. The reverse holds in Area II where the 
value of the marginal product of leibor is higher o 

The disparate sub-market wages furnish the incentive for 
long-period movement of workers from Area I to Area II, and this 
reallocation tends to eliminate the wage differential* As 
workers leave Area I, the short-period supply curve for that 
sub-market shifts to the left* As the ratio of labor to capital 
declines in Area I, labor's value of marginal product to firms 
and the wage they are willing to pay increase* In Area II the 
increasing ratio of labor to capital decreases labor's value of 
marginal product and the wage rate. Reallocation continues until 
wage rates of the two sub-markets are equal at W3. The labor 
supply curves are now S ' . 

The reallocation of labor between Area I and Area II 
increases net national product. The initial movement of workers 
from Area I to Area II causes a loss of w^ worth of product per 
worker in Area II and a much greater gain of almost W2 dollar's 
worth of product per worker in Area II. Each transfer of a 
worker from Area I to Area II brings cdDout a net increase in 
total value of product produced in the economy until the values 
of marginal product and the wage rate are the same in the two 
areas. Labor is then correctly allocated between the two areas. 
No further transfer of labor in either direction can increase net 
national product, but will decrease it instead. Also, 
equalization of the wage rates will have removed the incentive 
for labor migration to occur. 

It should be pointed out that the entire burden of 
adjustment will not be thrown on labor alone in the long period, 
but will be partly absorbed by reallocation of capital. The 
differing ratios of labor to capital in the two areas result in 
different values of the marginal product of capital and returns 
on investment which furnish the incentive for capital also to 
migrate between the two areas. The lower value of marginal 
product causes capita to leave Area II which shifts the demand 
curve for labor to the left, augmenting the decline in wage rates 
caused by the increasing labor supply. As capital enters Area I 
the demand curve for labor increases (shifts to the right) . This 
increase in demand joins the decreases in the supply of labor in 
raising wages. 
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Wages With the Int rodu ction of Amenities 



AT this point we can introduce location specific amenities 
of value to households to examine their effect on wage and 
employment levels. Firms located in unattractive and/or high 
living cost areas will have to pay a premium for workers to 
compensate for the area's poor attributes. In attractive areas 
and/or low cost areas firms will have the advantage of being able 
to hire workers at less than the average equilibrium rate for the 
industry. How do firms adjust to this imbalance in wages due to 
environmental conditions beyond their control? 

As we have shown, under equilibrium conditions wagers at each 
firm are equal to the value of the marginal product. Thus in 
Figure 13, We is the equilibrium wage establish by the industry 
supply and demand curve, §, and in the right hand chart. Any 
deviations from this wage represents compensation to account for 
amenities. For the industry, the sum of the adjustments results 
in no net addition to wage payment, i.e., the sum of all adjusted 
wages equals the average or equilibrium wage. 

Consider two Areas I and II within the same labor market 
distinguished by environmental factors affecting the cost of 
living and life quality of workers, in both areas wa^e contracts 
are negotiated with firms in the industry by the same union so 
that workers are equally satisfied or indifferent to the agreed 
upon combination of wages and living costs/amenities in either 
area* The products produced by firms in the two areas are the 
same, capital facilities are the same, and the firms* labor 
demand curves, D, g^re the same. 




Figure 13 
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Area II has a combination of high living costs and/or lack 
of amenities and the workers negotiate added compensation above 
the equilibrium wage to wage W2. This wage is the labor supply 
curve for unionized firms in Area II* Area I has a 

combination of low living costs and/or attractive amenities so 
that the workers are willing to work for a contracted wage w^, 
less than the equilibrixim level. The w^ wage is the labor 
supply curve Sj^ for iinionized firms in Area I* 

Firms in Area II would prefer to hire qe quantity of labor 
at the equilibrium wage* However, with the high wage negotiated 
by the union, they are forced to cut back employment to ^2* 
area I the lower negotiated wages w^ allow firms to hire more 
workers qj^ than would otherwise be employed at the industry 
equilibrium wage. Without any compensating production advantages 
to firms, these wage restraints results in a mal-distribution of 
labor in the two areas and productivity is less than if the 
equilibrium wage prevailed* 

Area II has a lower ratio of labor to capital (and a higher 
ratio of capital to labor) than Area I* Consequently we would 
expect that the marginal physical product of capital in Area II 
would be lower than in Area I providing incentive for a transfer 
of capital from II to I* As capital leaves Area II the demand 
curve shifts to the left to D2 resulting in fewer workers hired 
((32) # but at the same contracted wages. At the union negotiated 
fixed wages the labor supply curve continues to intersect the 
demand curve at the same location. Recall that the labor demand 
cuirve represents the value of marginal physical product of labor 
to the firm and also various ratios of labor to capital. At a 
fixed location on the demand curve the values of the marginal 
products of labor and capital remain constant as does the ratio 
of labor to capital. Thus as long at the marginal product of 
capital in Area I exceeds Area II, there is incentive for firms 
to transfer capital to Area II and production in the two areas 
will be below its maximum potential. 

The influx of capital into Area I shifts the demand curve to 
the right to D^. However the supply curve at fixed wages again 
intersects the demand curve at the same location so that the 
labox: capital ratio remains the same as do the values of marginal 
physical products of capital and labor. So long as the union 
negotiated wage differential between the two areas is maintained, 
capital will be reallocated from ^rea II to Area I. 

Earlier we have shown that when competitive conditions 
prevail in the purchase of labor, the equilibrium wage tends to 
be equal to its value of marginal product, and labor is so 
allocated that its wage is the same in its alternative 
employments. Production is maximized. Now we have shown that 
successful administered wages, adjusted for local cost of living 
and/or amenities to provide equal worker satisfaction, provides 
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incentive to transfer capital to the lower wage areas and results 
in less than optimal production all other factors being "Tale 

In reality all other conditions Jir^ never equals a this 
continuous transfer of capital does not occur. Every jl^ ation 
has different market conditions of advantages or disadvant e to 
firms in the prices of resources they require. The ineg tties 
may arise from superior management of particular firms, fav rable 
locations with respect to markets and sources of labor aiid raw 
materials, oppor1:unity for specialized production techniques, and 
lack of local product competition. Seme are offsetting so that 
firms paying high wages in iinattractive or high living cost 
areas, for example, may have counterbalancing lower costs for 
energy and transportation. These counterbalancing advantages 
must exist if firms compete in the same resource and product 
markets . 

Each f irm in the industry must struggle to match the 
marginal physical product/price ratio of each of its employed 
resources including labor. It can be argued that whatever the 
initial advantages are, these di... centials will not persist 
because firms will soon recognize such value and price it 
accordingly. Thus the superior manager can be equally successful 
and employed with any firm in the industry and his prospective 
value to other firms becomes his cost to the firm in which he 
works. The cost of his services to the one firms increases to 
the point at which he can make pure profits for none, i.e., the 
value of his marginal physical product relative to his wage is 
equal to all firms. 

The same argument applies to a favorable location with 
regard to the price of labor and raw materials. The cost of the 
favorable location becomes its value to other firms which could 
use it to advantage. Its value to other firms is the 
capitalized value of the returns it could earn for them. Thus 
higher yearly loan amortization on attractive industrial lots 
tend to offset the advantages. Hence the profits locations can 
provide for any one firm disappear as its cost is correctly 
determined. However capital and labor are not as mobile as these 
encouragements might suggest. Many Tirms need only be mobile 
within the local markets in which they compete. Firms in larger 
markets generally do not have complete information on the 
advantages of other locations, and the costs, including risk, of 
moving usually outweigh possible gains. 

In conclusion we have presented a case in which conditions 
of pure competition tend to establish an equilibrium wage (for a 
given occupation) within an industry resulting in optimal 
allocation of labor and maximum productivity. Under short run 
conditions fiirm profits exist and are maximized. Workers, on the 
other hand, seek compensation for geographical differences in 
cost of living and residence living conditions or amenities. 
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Stxnicturing of wages in thi^ manner, while maximizing worker 
satisfaction, results in some mis-allocation of labor and less 
than optimal productivity, all other factors being equal. 
However, the locations of firms within an industry provide 
various advantages and disadvantages in costs, some offsetting 
the differences in wages. As a result firms with production 
advantages are able to pay the higher administrated wages that 
may be required in their area if it is unattractive to workers. 
Further, most firms value the stability of theiir working force 
provided by negotiated wages which account for amenities. More 
extensive analysis of the manner in which both household 
amenities and firm production advantages interact to determine 
regional and city wage differences is presented in the next 
chapter . 
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CHAPTER 10 PREVAILING WAGES AND REGIONAL AMENITIES 



Economic theory suggests that iinder pure competition, 
equilibrium establishes a common industrial wage for all firms. 
Yet under market conditions apparently approaching this 
theoretical position, wage differences are known to exirt. This 
section explains this persistence by introducing an additional 
critical factor — locational attributes. These attributes are 
location-aunenities favored by household and production economies 
or advantages to firms. Wage differences persist under 
conditions approaching pure competition equilibrium because firms 
in favorable locations are able and willing to pay higher wages, 
and when production advantages are not present households are 
willing to accept lower wages for superior living conditions . 
In equilibrium, the added wages households require in locations 
they find unattractive are pe^^ectly offset by the production 
advantages of firms in the area 

Workers and firms act together to establish the prevailing 
wage at each location. Workers establish labor »s supply by their 
choice of preferred wage-amenity combinations; firms establish 
the collective demand for labor by their choices of an the most 
profitable wages and production advantage combinations. The 
intersection of local supply and demand estallishes the real 
prevailing wage at each location. 

This chapter presents a model^ which explains the effects on 
wages and employment levels of the introduction of location- 
specific amenities and production advantages. Included a& a 
household amenity are local cost of living, and included within 
production advantages are firms' product prices. (This inclusion 
is a simple means of accounting for geographical price 
differences.) Other factors which contribute to wage 
differences, making isolation of the effects of locational 
attributes alone so difficult, are assumed constant. Thus 
community differences in such labor force characteristics as 
age, sex, race, education level, and unionization are fixed. So 
also is the degree of market disequilibrium in the short run, 
industry mix of employers, local discrimination, and other 
conditions of hiring. The locations employed in the model are 
cities in which households establish a collective supply curve 
and firms a collective demand curve, regions defined by their 



This model is patterned after those typically employed to 
explain regional wage and amenity differentials^ See »<The 
Economic Roles of Urban Amenities," Douglas B. Diamond, Jr. and 
George S. Tolley, in The Economics of Urban Amenities : and 
"Wages, Climate, and the Quality of Life," Irving Hoch with 
Judith Drake, Journal of Environmental Economics and Manageme nt. 
1, 268-295 (1974). 
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household amenities, and areas with distinct production 
advantages • 

The model, shown in Figures 14, 15, and 16, assumes that 
households within a city have sufficiently similar amenity 
priorities to identify a composite wage-^amenity preference curve 
representing the cit^'. Similarly, firms within a city are 
assum>-»d to behave as a group, i.e., constitute a city industry 
having its own production function, and hiring homogenous labor 
in a single common market. The collective quantity of workers 
employed within a city establish the city's population. (We have 
made the simplifying assumption here that city population size is 
a constant multiple of employment, i.e, workers per household is 
fixed . ) The model shows how wages and employment levels 
(population) are set among cities competing in a common market 
for labor; the market consisting of two regions of differing 
household amenities, each region having two areas of different 
advantages in firm productivity. 

The horizontal axis of the diagrams reports the total number 
of workers employed by all firms in an individual city (i.e., a 
specific city's population). The axis reports the increasing 
number of workers employed in a single city, not the increasing 
cumulative population of all cities. As will be discussed, the 
horizontal axis also measures declining amenities and increasing 
cost of living withi n cities as their population increases. The 
vertical axis reports the common unadjusted nominal wage rate per 
employee for all workers in the city. 



Labor Supply 

Consider' first the general upward sloping aspects of the 
labor supply curve or schedule of cities within a given region in 
Figure 14. The slope shows that at higher wages more people are 
willing to work. The slope or added wage required by additional 
workers is called the "reservation" wage differential. But as 
more workers are hired their grouping in cities introduces city- 
scale factors which also affect wage demands. Later entering 
workers require additional wages to cover the combination of 
higher costs of living and/or lower living conditions as city 
population (total employment) increases. 

The initial downward sloping portion of the supply curve 
denotes the exceptional desire of early arriving households to 
live in the area, even to the point of taking reduced wages. 
Also, ganall towns may become increasingly attractive as they 
ccoH, anc5 even may become more efficient in providing municipal 
sei voices at lower tax rates. 
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Figure 14 • 



Larger cities usually have higher costs of living. As 
cities generate profits they are partially invested in land, and 
with land at the city centers obviously in fixed supply^ site 
Values increase. Population growth creates further demand for 
land, increasing rents and site prices, and, both directly and by 
multiplier effects, raise the cost of living. Workers must be 
paid more to compensate for these Higher costs. Differences in 
living costs then becomes a major f Victor creating the n \r linear 
upward slope of the supply curve for citi:^s of intermecJiate 
size. 

But as cities grow the concentration of industry, 
transportation, and consumers, establish scale economies 
resulting in production advantages to f irs«^ and more diversified 
job opportunities and higher wages to workers. Also larger 
cities usually have greater cultural and entertainment 
opportunities. These factors cause the continual expansion of 
many of our major metropolitan areas. 

However population concentration and growth eventually 
leads to negative results. Large cities usually have greater 
pollution and congestion, higher crime rates, longer commuting 
distances, and other negative factors of scale for which workers 
seek compensation. Of consequence in wage determination is the 
net deterioration or improvement, in living conditions or local 
amenities resulting from population growth. To simplify ou^ 
model we assume here that city expansion beyond a certain large 
population results in a net decline in local conditions. Added 
compensation for this decline in amenities is the major 
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contributor to the steeper slope of the labor supply curve of 
large cities shown to the right in Figure 14.2 

The increasing steepness indicates that households which 
find the city most attractive move there first, with the needed 
(reservation) wage differential rising to attract later arriving 
less inclined households. The fact that workers continue to be 
attracted to large cities which in turn continue to grow reflects 
the importance of the job opportunities available. Cities with 
minimal negative growth effects have relatively flat supply 
curves; steep curves indicatr a rapid deterioration in living 
conditions as city population increases. 

Thus expanding cities face a conventional upward sloping 
labor supply curve made steeper by increasingly reluctant workers 
requiring more compensation for higher costs of living and/or 
lower living conditions encountered with increased population ♦ 
Keep in mind that firms will pay these higher wages only if the 
city location has offsetting production advantages. 



Regional Supply Curves 

We can now introduce multiple supply curves created by 
regional differences in general environmental amenities. Assvime 
there are two regions whose labor supply schedules are Sg and 
as shown in Figure 15. A southern region, subscript s, has 
superior regional amenities ^ such as climate, topography, and 
proximity to recreation areas, relative to the northern region, 
sxibscript n. At all city sizes (levels of employment), workers 
are willing to be paid less in the southern region than the 
northern region because of these differences in environmental 
attributes. At the same wage, more workers are willing to 
employed in the southern than northern region. The supply curve 
will be below (or to the right of) curve with the vertical 
difference representing the premium or value placed on the 
regional amenity differential at any given level of employment. 
The convergence of the two supply curves means that the value 
households place on the difference in environmental amenities 
declines as larger cities in the two regions are compared. 

Note that each city in Figures 15 and 16 has its own 
distinctive supply curve, although the shape and location is 
generally established by the environmental differences in the two 
regions. These distinctions are due to intra -city variation in 
amenities beyond regional differences, such as job opportunities. 



^ A secondary contributor to the positive wage-city 
population relationship is the grear^r division of labor that 
takes place in the larger more specialized firms in larger 
cities, and the accompanying higher wage require^^ients . 
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and, as important, the distinct tastes and preferences of each 
city's residents. Residents in a given city tend to develop a 
preference for that city's regional and local amenity package. 
We will see that the implication of this observation is that 
differences in real wages provide evidence of amenity 
differential a s valued by current residents , not valued by 
identical workers seeking a optimal wage-location combination. 

It is important also to keep in mind that workers are 
concerned with real wages, that is nominal wages adjusted by cost 
of living , whereas firms are concerned with the nominal 
(unadjusted) wage level. In our model we assume that cost of 
living is proportional to city population. The vertical distance 
between the curves thus reflects the value of amenity differences 
between the two regions as evident in a nominal wage 
differential at that city population level, and, since cost of 
living for any given employment level (city population) is the 
same on both curves, evident in real wages at that population as 
well. 3 



TtaVin-r Demand 

Next consider the demand for labor. As has been explained, 
firms will employ additional workers only to the point where the 
amount added to the firm's total receipts by the last worker 
hired equals the wages paid all workers. (Previously hired 
workers add profit to the firm; the last worker's smaller 
addition to revenues is completely offset by his wage cost.) 
This production function or value of the marginal product (VMP) 
of labor constitutes the labor demand curve of firms, or when 
firms act collectively, cities. The vertical axis of the 
diagrams thus measures city VMP of labor in addition to worker 
wages. 

The degree to which goods and services are marketed across 
regions determines the elasticity (relative change in 
quantity/relative change in price) of the demand curve. Small 
cities (firms) which trade their products or services across 
areas and cannot individually influence prices must purchase 



^ Nominal wage differences between locations exist to the 
extent that differences in amenity values are not fully 
capitalized into land values, or, more comprehensively, in higher 
living costs. If the superior amenities of a given location 
result in higher land values and exactly equivalent and hence 
offs^:tting higher living costs, then equal nominal wages would 
result in the necessary real wage differential required for 
workers to be satisfied in both locations. However, conversion 
of fringe land to urban use usually does not raise living costs 
proportional to amenity value. 
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labor at a iiniform price set by the industry. More dominate in 
most cities are firms providing local services; the firms as a 
group face a downward sloping consumer or product demand curve ^ 
and as a city industry their production ftinction or labor demand 
curve is also downward sloping. 

Area Demand Curves Consider next the division of each 
region into two areas distinguished by their differences in 
production economies . Firms in the industrial areas, Di, of 
both regions have advantages in production versus the 
disadvantages in the rural areas, Dj- (Figure 15). Some of the 
advantages are exogenous to the presence of firms, such as 
available natural resources. Most however, are the result of 
scale effects achieved in the industrial area due to the presence 
of many other industries and a large consumer market. These 
economies include ready access to a well-organized capital 
market, the existence of a large labor market, and the 
availability of urban infrastructures such as storage, 
transportation, and power facilities. Access to these advantages 
need not change the technology of production but it may induce a 
change in the particular set of inputs chosen for production. 

Production economies increase the marginal productivity of 
labor at each level of employment, raising the labor schedule for 
cities in the industrial area, Dj^, above that for cities in the 
rural areas, Dj-. Cities in the industrial area can thus afford 
to pay their workers a higher wage at any given level of 
employment than can firms located in rural areas because of this 
productivity advantage. The vertical distances between the 
demand curves represents the additional value of the marginal 
product of labor between the areas involved due to the 
production differences. With this knowledge of the labor supply 
and demand curve for a given city, the basic rule governing 
geographical differences in wage rates and production advantages 
affecting firms can be cited as follows: Geographical 
differences in nominal wages are sustained by offsetting equal 
locational differences in production economies (adjusted by 
product price differences if they exist) . 

The industrial and rural demand curves of Figure 15 will be 
maintained separate to the extent that the production economies 
are not capitalized into land prices, i.e., higher land prices 
counteract production advantages to such an extent that firms 
must pay equal nominal wages. Again, land prices are not likely 
to fully reflect locational production advantages because of the 
immobility of capital* In our model we assume that land prices 
and cost of living are dependent primarily on city population 
size, not on differences in regional production economies or 
household amenities. 

The city situation shown in Figure 15 can now be described 
as follows : City 1 , in the industrial area of the southern 



129 



region, has both region environment amenities of value to 
households and production advantages for firms. Its large 
population results in the highest cost of living and the lowest 
local amenities. City 2, in the industrial area of the less 
attractive northern region, has only production advantages. City 
3, located in the rural area of the southern region, has region 
amenities but not production advantages. Finally, city 4, in the 
rural area of the northern region, has neither advantage and the 
smallest population. However, city 4 has the lowest cost of 
living and the highest city amenities. 



Equilibrium 

Short Ru n Ecruilibrium Recall that a city's (firm's) demand 
for labor is equal to l€dDor*s value of marginal product, i.e., 
how much addition to total receipts is provided by an additional 
worker. For each city, the initial intersection of the demand 
and supply of labor, maximizes profits -'^or the firms by equating 
wages with YMP. This intersection . atermines the temporary 
(short-run) wage and the quantity of labor hired, which is 
analogous here to city population. These intersections for the 
four cities in our model are shown in Figure 15. 

This situation will change as competition and time encourage 
and allow existing firms and workers to move and new firms and 
workers to enter the market. Within the industrial area the 
lower wages in city l will attract capital from city 2. A 
transfer of firms will occur, shifting city 2's demand curve to 
the left and city I's curve to the right, until a new eouilibrium 
middle ground common wage Wi is established as shown 'in Figure 
16. Within the rural area the same type of wage difference will 
encourage firms to move from city 4 to city 3, shifting the city 
demand curves and eventually establishing a common intermediate 
wage W^. in both instances the shape of the demand curves remain 
essentially the same, they simply shift left or right as a result 
of an increase or decrease in capital.^ 

Long Run Equilibrium After firms and workers have had time 
to move within and enter the market, nominal wage differentials 
will continue to persist, sufficient to compensate workers at 
each employment level for differences in regional and local 
amenities and in cost of living. From the point of view of the 



^ It should be pointed out that the larger population of 
city 1 will likely provide positive advantages of scale which 
slightly raises that cities demand curve, Di'. City 3 with a 
larger population has the same production scale advantage over 
city 4, and consequently a slightly higher demand curve, D^.'. 
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firm, the wage differences deflated by the product price, ^ 
compensate for differentials in the value of marginal product of 
labor due to locational production advantages. At equilibrium, 
city size is set so that the demand and supply curve intersection 
provides production advantages to firms equal and hence 
offsetting to any additional wages required for amenity and 
living cost differences. 

Consider the resulting equilibrium situations in the four 
cities as shown in Figure 16. The location of city 1 in both an 
attractive southern and productive industrial area allows it to 
hire the most workers at a high nominal wage. With the largest 
population, city 1 has the lowest local amenities and highest 
cost of living. City 4»s unattractive northern rural location 
without production advantages accounts for its small population 
and low wages. Offsetting are high local amenities and low cost 
of living. City 2 because of its production advantage (offset by 
high wages) and city 3 because of its climate (allowing low 
wages) have the same population, cost of living, and local 
amenities. 

How are these differences in nominal wages and employment 
levels maintained in equilibrium? Firms in cities 1 and 2 (as 
in cities 3 and 4) pay the same nominal wages and have the same 
production advantages (disadvantages) . Therefore the firms are 
in equilibrium. The difference in real wages between the two 
cities fully compensates the different number of workers willing 
to be employed so there is no incentive for workers to move. 
(The high living costs and lower Iccel amenities of city 1 are 
offset for workers by that city's southern regional amenity 
superiority; the opposite for city 2 where a lower cost of living 
and superior local amenities offset the northern region ]s 
inferiority.) Thus the intersections of supply and demand in 
cities 1 and 2 (and cities 3 and 4) are in equilibrium. 

City 2 must pay wage Wi, higher than the Wj^ wage paid by 
city 3 by an amount equal to the value of the regional amenity 
differential. However, this wage differential is exactly made up 
by the production advantage industrial city 2 holds over rural 
city 3. (This equivalency can be seen by the fact that when both 
cities employ the same number of workers, the distance between 
the demand and supply curves representing both measures is the 
same.) Cities 2 and 3 are thus in equilibrium and hence all four 
cities are in equilibrixim. 

The nominal wage differential between cities 2 and 4 (also l 
and 3) is the reservation wage requirement between the two sized 



5 Competing for the consumer • s dollar , locally traded 
products and especially services are usually priced proportional 
to their cost, i.e., local wage levels. 
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cities. The population growth of city 2 is restricted by 
increasing costs of living and declining local amenities* The 
population decline of city 4 ends when the few remaining citizens 
value the lower real wages but superior local amenities equal to 
the package of city 2* Capital is not transferred from high wage 
city 2 to low wage city 4 because firms would lose the 
productivity advantage of the industrial area* 



Rules for the Relationship Between Amenities and Wages 

Four combinations of regional and city local amenities, firm 
production advantages, employment level (city size), and cost of 
living are presented in the city situations in Figure 16. What 
rules govern the relationships can be stated in sufficiently 
general terms to be broadly appliceible to cities in the United 
States? 

(1) Cities in different amenity regions, within areas of 
generally equivalent firm productivity, tend to vary in size so 
as to compete at similar nominal wages* Amenity differences 
among cities are evident in population and cost of living; larger 
cities in attractive regions having offsetting higher living 
costs and poorer local amenities than smaller cities in less 
attractive regions* 

(2) Within regions of given environmental amenities, cities 
will hire workers at wages proportional to the area's production 
advantage, with higher nominal wages offset by equal production 
advantages (and likely higher product prices) • The poorer local 
amenities and higher living costs of large cities will offset 
these nominal wages differences so that workers will have no 
incentive to move within the region* 

(3) Cities located in areas of different firm productive 
advantages and regional amenities tend to hire workers at nominal 
wages such that the differentials exactly compensate or 
penalizing firms for the production disadvantages or advantages 
held* For cities of similar size and cost of living, nominal 
wage differences tend to compensate for regional aoaenity 
differences* For cities of unequal size and cost of living, a 
combination of real wage and local amenities will satisfy 
workers in different regions. 

As a general rule for all combinations, the differential 
value of regional and local eunenities reflected by real wage 
differences, will tend in every location to equal the production 
advantages or disadvantages to firms reflected by differences in 
the value of marginal productivity (VHP) of labor adjusted by 
relative product price* 
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Real Wage Amenity Differences Ecmal It can be seen from 
Figure 16 and the forgoii j discussion that nominal wage 
differentials reflect amenities differences only when the full 
value of such sunenities is capitalized in cost of living • 
However, also evident from our model, differences in real wages, 
provided there are no interferences in market pricing, ^cend to 
reflect differences in the value workers place on emienities. 
This relationship occurs because real wages take into account 
cost of living, and any remaining wage difference can, under 
conditions of pure competition, be attributable only to value 
differentials arising from amenities.^ 



Reallocation Due to Changing Regional Conditions 

Consider how resources might be reallocated if there were a 
decline in the relative production advantages of areas or a 
change in the value households place on regional amenities. Note 
first that workers have no incentive to move as long as the 
relative value of regional amenities remains fixed. Capital 
migration is thus the most likely reallocation to occur. If the 
industrial area gradually lost its production advantage, firms in 
city 1 would move to rural city 3 in order to pay lower wages 
(Figure 16) . These capital shifts would result in increased 
hiring in city 3 until both cities employed an equal number of 
workers at a new equilibrium intermediate wage. The same 
reallocation would occur between cities 2 and 4 reaching the same 
equilibrium wage. A greater number of workers would continue to 
be employed in cities 1 and 3 because of their superior local 
amenities. 

A more remote but still real possibility is a change over 
time in the relative value households place on regional 
amenities. Suppose over a number of years workers began to place 
less value on the south/north amenity ratio. To simplify the 
situation, assume the decline is reflected in a shift to the left 
of the Sg supply curve (Figure 16) . Intersection with the demand 
curves in cities 1 and 3 would then occur at higher wages. Firms 
seeking lower wages would transfer in their respective areas to 



^ Our model assumes that city cost of living and local 
amenities are directly proportional to workers employed or city 
population. The difference in amenity value for cities 1 and 2, 
at equal nominal wages occurs because of the offsetting higher 
living costs in city 1 resulting in a real wage differential 
exactly equal to the amenity difference. However, such 
uniformity between population and cost of living does not exist, 
yet other factors such as variance in worker tastes and 
preferences combined to reallocate workers such that remaining 
differences in real wages reflect variations in the value of 
amenities. 
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cities 2 and A, shifting the two demand curves together to 
eventually establish new equilibrium intermediate wages (slightly 
higher than Wi and W^^ respectively) . If this change in household 
preferences continued, cities 1 and 2 would eventually employ an 
equal number of workers; also cities 3 and 4. Cities 1 and 2 
would continue to have a larger population because of their 
production advantage. 

If both amenity and production advantage differentials 
disappeared, a xiniform equilibrium nominal wage would prevail in 
all four cities, about the same number of workers would be 
employed in each city with the same cost of living, and there 
would be no incentive for either workers or firms to move. This 
condition, without locational attributes, is the equilibrium 
under pure competition discussed in Chapter 9. 



Supply and Demand Curves on a National Scale 

Instead of only two demand and two supply curves, a 
multitude of environmental amenity and production advantage 
differences exist throughout the United States, creating a family 
of literally dozen of regional demand and supply curves and 
hundreds of more specific city schedules within regions. Each 
city's supply and demand curve has a slightly different slope and 
shape but all employment levels, i.e. city populations, are 
determined by their intersection (see Figure 9, Chapter 7). A 
given labor market may consist of one or more similar regions in 
which households have similar wage-amenity preferences and 
workers are generally mobile. Within these markets higher wages 
compensate for lower amenities and are offset by production 
advantages. Lower wages reflect superior amenities and are 
offset by production advantages. However, the absolute levels of 
wages and amenities cannot be compared across these labor markets 
because different sets of amenities and preferences and their 
value are involved. 

Recall that the model addresses only a given occupation 
within a single industry. The supply curves of the various 
families of occupations have their own peculiarities including 
different reactions to regional and city zimenities. Industries 
have different demand schedules for various occupational 
groupings and do not uniformly benefit from specific locational 
production advantages. Thus, the intersection of supply and 
demand is a function of occupation, industry, and the equivalent 
value of location 2unenities to households and production 
advantages to firms as indicated by real wages. Therefore in 
order to measure amenity differences by analysis of real wages it 
is necessary to control at least industry, occupation, and cost 
of living. 



134 



PART IV. COST OF POBLIC SERVICES 



135 



13, 



Chapter 11. COST OF GOVERNMENT SERVICES INDEX 



This chapter presents a Cost of Government Services Index 
(COGS) which reports the relative prices state and local 
governments must pay for a fixed basket of the goods and 
contracted services they purchase to provide pxiblic services to 
residents. The estimated price range is from 89 (Mississippi) to 
127 (Alaska) . Cost variations of this magnitude can make it very 
difficult to administer Federal grant programs to states 
equitaODly. Within states a lessor price range still imposes an 
imbalance in real resource allocation when distribution is 
strictly in terms of equal nominal dollars. Although there is no 
consensus of what constitutes "equity, " adjustment for 
geographical price differences would substantially help to 
achieve a more nearly equivalent level in real resources 
available for public programs and benefits. 



The Politics of Cost Adjustment 

The case for such geographical cost adjustment is solid and 
has long been advocated by scholars including Selma Mushkin, 
Stephen Barro, Friedrich Grasberger, and Jay Chambers. The chief 
drawbacks have been the inability to demonstrate conclusively the 
validity of the indexes proposed, and the reluctance of some 
legislators to alter the balance of grants now tending to favor 
the poorer areas of the country. 

Low prices and poverty with a high incident of need are 
often found together. Without price adjustment, these poor areas 
receive proportionally more assistance than if a price 
adjustment were imposed* However, low cost and poverty are not 
perfectly correlated. The poverty of central cities in the 
northeast for example, is often accompanied by high local prices. 
Price adjustment would benefit these inner city poor communities. 

In the final analysis, equity is most served by accurate 
measurement of needs , wherever found , and price ad j ustment to 
provide equal real resources per unit of need . More important 
than the measurement of relative prices is accurate measurement 
of complete needs. In poor districts the indirect ramifications 
of poverty and the total cost requirements of transition to 
productive citizenship are often not fully taken into account. 
This often leads to an understatement of public service needs in 
poor neighborhoods relative to the possibly less complex 
requirements of more affluent areas. Unadjusted funding tends 
to ameliorate this under-counting of needs. 

A second consideration in judging the value of introducing 
geographical price adjustment is the contention that it 
interferes with market action. The argtiment in heory runs as 
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follows: Geographical differences in wages, the price of 
services, and returns on investment encourage the movement of 
workers, consumers, and firms to areas of greatest value* 
Unadjusted cash assistance payments create greater purchasing 
power for recipients in low cost areas, an ince-,live for people 
to migrate there. Similarly, fixed rate subsidies to businesses 
creates a competitive advantage in low-cost areas and stimulates 
migration. Over time this migration expands and improves the 
economy of these areas, resulting in more rapid growth than if 
such incentives were not involved, since most low cost areas are 
also poorer, poverty is thus abated through stimulating growth by 
what, in effect, amounts to a government subsidy. As the growth 
takes place, accompanying price increases (relative to other 
areas) automatically reduce the subsidy. 

Actually, adjusting dollars for equal purchasing power 
represents market action reality — non-adjustment, in providing an 
artificial (although possibly well intended) subsidy, represents 
interference. This interference presents some risks to efficient 
resource allocation. The excess government allocations create an 
attraction to workers and firms to migrate which is not initially 
supported by the immediate market. Should growth and price 
increases occur, use of unadjusted funding as a temporary 
catalyst is likely justifiable. However, if conditions prevent 
new firms and workers from achieving competitive status, a 
permanent subsidy may be required. Thus, where the potential for 
growth is poor, the use of unadjusted aid may develop an 
artificial dependent economy. 

There is a much more compelling point to be made favoring 
price adjustment. There is a substantial penalty — current 
inequities and human deprivation — in continuing unadjusted dollar 
subsidy. Those in need in high price areas receive 
proportionally less aid than those with equal need in low price 
areas. No argument in favor of potential long teria growth can 
justify inequitable treatment of immediate need realities. Equal 
needs warrant equal resources . If dollars do not buy equal 
resources, citizens are not equally treated. The pressing public 
service needs of their constituents and knowledge of the basic 
inequities which result from fixed amount allocations should be 
persuasive to legislators in favor of price adjusted funding. 



Cost of Government Services Index and Application 

Cost of Government Services Indexes are reported in Table l 
for 579 cities and state averages. The indexes repori: 

geographical relative prices for major items representative of a 
fixed basket of goods and services state and local governments 
typically pur ::hase i'or current operations of human service 
programs. COGS is based on a Metropolitan Statistical Area and 
county population weighted U.S. average equal to 100. 

138 



ERLC 



COGS is applicable for adjusting state and/or local 
governiaent financial data to obtain equivalent purchasing power 
for a fixed market basket, provided the expenditures (or revenues 
used for such expenditures) being priced are consistent with 
those of the index. This means that first, the Cost of 
Government Services Index may be applied only to government 
current operations budgets for public human services — education, 
police and fire protection, welfare, and related administration, 
exclusive of direct assistance and subsidies to individuals* 
Health services, because of the exceptional pattern of medical 
salaries in the country are excluded. Capital investment, 
equipment expenditures, and interest payments also are not priced 
by the Cost of Government Services Index. 

Second, the specific expenditure package being adjusted, 
must pertain to a budget similar to the type, quality, and 
distribution of items priced by the index. The jurisdiction's 
staffing pattern, in particular, must be consistent with the 
national norms used for the index (see footnote 2, Table B-1, 
Appendix B).^ The index does not, for example, equate purchasing 
power among states with a greater proportion of professional 
workers than cited. ^ 

Third, the governments involved must compete in the market 
for goods and services of the standard quality level priced, 
paying typical pi: ices established by local supply and demand. 
COGS does not establish equivalency for qualities or items other 
than those described, nor does it account for over-payment 
through faulty price negotiation. 

Since COGS is based on a composite state and local 
government current service budget, it is most applicable to state 
level aggregate current revenue and expenditure data. (The 
budget is developed in Appendix B. ) COGS is thus most applicable 
to state-level school, higher education, and police and fire 
protection budgets. However, COGS is iLqt applicable to budgets 
in greater detail, e.g. , "instruction" in elementary-secondary 
schools, where expenditures do not follow the weighting pattern 
employed. 



The Cost of Government Services Index employs only a 
single prevailing wage to esteODlish the geographical wage 
differentials for all occupations employed by governments. This 
restriction imparts a uniform error for all jurisdictions 
provided they have similar staffing patterns. 

2 Because the geographical price differentials for mur.y 
items are similar, small budget weight variations have little 
effect on overall index values. COGS can usually be applied to 
most jurisdictional public service budgets provided the budgets 
pertain to exactly the same functions in each instance. 
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Exaifiple Applications of COGS 



The procedure for adjusting expenditures for equivalent 
purchasing power using the COGS index is illustrated in the 
following application: 

The task is to allocate $100 million in federal aid among 
three states so that each receives equal purchasing power per 
unit of need. Additional input data are state counts of needy 
(user) units and state COGS indexes. 



Adjusted $ eunounts allocated 
State Needy units COGS per needy unit total 

A 100,000 100 $161.29 $16,129,032 

B 200,000 80 $129.03 $25,806,452 

C 300>000 120 $193 . 55 $58>064,516 

Total 600,000 $100,000,000 

The formula used to derive state COGS adjusted allocations 
is based on the total federal funding equaling the Fum of the 
state allocations with unit amounts proportional to COGS index 
values, i.e., in the ratio of 100:80:120, 



100,000(1.00 Y) + 200,000(.80 Y) + 300,000(1.20 Y) = $100,000,000 
Y = $161.29/needy unit. 

Three ej^amples presented in Table H show the effects of 
applying COGS to state-level fiscal data. The index is first 
applied to state and local government tax revenues per capita, 
which represent collected tax wealth relative to resident count 
as a rough measure of available resources per uni" public 
service need. In the second instance, the finances adjusted are 
current school expenditures per pupil in average daily 
attendance, which report the resources made available by state 
and local governments to support their public elementary- 
secondary school systems. The third application involves 
education appropriations per annual FTE student, which reports 
state and local government funding for current operations of 
public colleges and universities less support for research, 
agriculture, and hospitals and medical schools. 

Because some states with high COGS values also have very 
large populations, only 11 states have COGS va3.ues greater than 
x04. For these states, adjustment by COGS results in lower 
dollar amounts of equivalent purchasing power. Eighteen states 
have COGS» between 96 and 104 with adjustment resulting in 
relatively minor changes in dollar amounts. For the 22 states 
with COGS • less than 96, adjustment results in signif icantly 
higher dollar amounts. Note t* ^'^i when states are tightly 
grouped, small changes in amounts can result in substantial but 
relatively meaningless changas in ran' Ings. Rankings thus often 
convey less meaning of relative positi.on than does indexing. 
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COGS Index Parameters 



Because of keen interest in the fair distribution of funds 
to public schools/ the principle work in developing geographic 
cost adjustment factors has focused on district level school 
finance.^ Despite the soundness of this research , only a few 
states — Florida and Alaska among them — are using the findings and 
only in a limited way. Both states distribute state aid to local 
school districts by adjusting for differences in constimer prices. 
Such a cost-of-living adjustment reflects differences in salaries 
paid to teachers to maintain their equal purchasing power, but it 
does not accurately reflect differences in the cost of the total 
education package purchased by district governments.^ What has 
been needed for some time is an accurate measure of the relative 
cost to governments in providing a fixed level of government 
services. 

There has been useful exploratory work at the state level to 
develop government geographic cost adjustment factors.^ This 
work has clearly substantiated the presence of inter-state cost 
variations. However, these indexes have been used primarily to 
illustrate procedure and data deficiencies, and are not suitable 
for practical application. The works at both the district and 
state levels make it clear that federal grant monies and state 
and local government revenues should be adjusted for geographical 



See, for example, Alvin S. Rosenthal, Jay H. Moskowitz, 
and Stephen H. Barro, Developing a Maryland Cost of Education 
Index , AUI Policy Research, Washington, D.C., 1981. 

For an excellent summary of the state of the art and 
bibliography, see Jay G. Chambers, Cost and Price Level 
Adjustments to State Aid for Education: A Theoretical and 
Empirical Review , Stanford Education Policy Institute, School of 
Education, Stanford University, Stanford, California, 1981. 

4 See Jay G. Chambers, William T. Hartman, and Phillip E. 
Vincent, Florida ^s Price of Living Index and Alternative Cost of 
Education Adjustments: A Framework and Evaluation > Report No. 2, 
SRI International, Florida Department of Education, 1980. 

^ Host noteworthy is the work done at the Center for 
Governmental Research, Inc., under the direction of Friedrich J. 
Grasberger. Using data recognized as severely limited (salary 
data without holding occupation mix and quality constant) , the 
study never-the-less ably illustrates the feasibility of the 
market basket approach to index construction, and, more 
important , "... demonstrates the potential effects of adjusting 
Federal grants-in-aid for the geographic variations in the cost 
of government." See Belinda G. Meyer, Cost of State and Local 
Gov(^mment Indexes . A Working Paper , Center for Governmental 
Research, Inc., Rochester, New York, 1978. 
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price differences* However, there are some objections centering 
more^ on political sensitivity than ttie desire for equitable 
funding. The issues of equity and cost adjustment were discussed 
briefly in the first section of this chapter* 

In general,^ a geographical cost index measures the relative 
price that a given type of jurisdiction in various locations 
would negotiate or be required to pay for a standard "market 
basket" of goods cuid services of fixed quality, purchased for a 
specific function or set of activities. Only the component of 
price variation that is beyond local control is measured. The 
index itself is the ratio of local prices and wages to national 
average values. 

The jurisdictions in this instance are the city and other 
local governments associated with the 579 MSA and urban areas 
reported, and the 50 state combined state--local governments and 
the District of Columbia. The activities, whose purchased goods 
and services are to be priced, are the current operations of the 
principal public human services of state and local governments, 
i*e. ,^ education, police and fire protection, welfare 
administration, and related state and city-county level support 
functions. It is believed that the geographic cos;t differentials 
developed, uniformly apply to these labor intensive government 
activities* The special material and energy requirements of 
capitol intensive public serviccis, however, such as highways, 
utilities, and sewerage and sanitation, prevent Lheir inclusion, 
as does the special wage structure present in the health fields. 

The standard "market basket" is an estimated national 
average budget of the goods and services purchased by state and 
local governments to operate public services; excluding direct 
assistance and subsidies to individuals. (The relative 
purchasing power of subsidies to individuaisi is established by 
tne Cost of Living Index.) The budget is simplified to four 
luarkets for which prices in the geographic detail required are 
available — labor, consumer type goods, energy, and nationally 
priced items. These categories are representative of all the 
items purchased. Development of the budget is presented in 
Appendix B* 

The Cost of Government Services Index is defined as a 
relative measure of the typical negotiated market prices that 
state and local gfovemments pay for a standard market basket of 
goods and sein^ices of fixed quality specifications purchased 
annually for the current operations of their collective public 
htiman services, excluding public health and direct assistance and 
subsidy outlays. Use of COGS must be limited to revenues or 
expenditures directly related to the current operations of these 
labor intensive public services, excluding funds for interest, 
capital investment, equipment expenditures, and direct aid or 
subsidies to the public. The type of hudget for which the COGS 

143 



is applicable is illustrated in Table Appendix B. 

The COGS city indexes are based on a city population 
weighted U.S. average equal to 100. The state COGS indexes equal 
a population weighted average of the cities within the state. 
The state indexes are then automatically based on a rotate 
population weighted U.S. average equal to 100. Note that the 
relative values of city and state indexes remains the oame 
regardless of the weighting scheme employed. Note also that the 
price structure of rural areas is excluded. 

Goverranent jurisdictions differ in the importance they 
attach to various public services and in their capacity to 
support such services. Thus the quality of worker services 
purchased varies, ^-g-/ one jurisdiction may require that 
secondary school teachers have a masters degr;^-^ and 5 years 
experience, another a bachelor degree and no experience. For 
this reason alone, actual wages paid cannot be used for index 
construction. 

Assuming quality is held constant, other factors controlled 
by the jurisdiction also influence wage levels. Wealthy states 
are susceptible to paying more than necessary for a given quality 
because of their over-payment history and recognized affluence at 
the bargaining table. Further financially strong states may pay 
government employees more in the expectation of higher standards 
whether realized or not. Poor states, on the other hand, may be 
forced to pay less than a reasonable minimum wage and still, in a 
depressed market, secure fully qualified personnel. 

If they are the sole purchaser (monopsony) , governments may 
also temporarily influence prices, for example, in being the 
near exclusive employer of school teachers and law enforcement 
officers. Finally, although more a factor in the purchase of 
goods than labor, large states may receive discounts by buying in 
utilities and equipment in quantity (economies of scale) . 
Variation among jurisdictions in these factors, particularly 
state tax wealth, again restricts use of actual prices paid as 
inputs for index construction — these variations in addition to 
the aforementioned critical employee quality differences. 



Prices Used for the Cost of Govomment Services Index 

State and local governments purchase goods and services in 
five markets , which are believed sufficiently distinctive to 
warrant separate price series for the type of aggregate cost of 
government services index proposed^ are: labor, 7P percent; 
contracted services, 5 percent; energy, 5 percent; consumer 
goods , 9 percent ; and national goods and services , 2 percent . 
This budget composition and weights is derived in Appendix B*. 
Because of the unavailability of distinct contracted service 
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prices and the likely resemblance to price behavior for labor in 
general, this category is collapsed into a single labor category 
with the resulting final four price markets — Icibor, 84 percent; 
consuuer, 9 percent; energy, 5 percent; and national, 2 percent. 
Obviously the labor market is the primary determinant of the 
overall price differences facing governments. 

The labor market establishes the geographical wage 
differentials for goveimment employees. The desired price series 
here are mean prevailing wages in the competitive market for 
those occupations employed by state and local govejmments. As a 
proxy, the price series used is the estimated prevailing wages 
fcr typical occupations in retail trade and service type 
industries presented in Chapter 8. 

Separate prevailing wage series for the ma j or occupations 
employed by governments is not currently possible. However the 
error introduced by this lack of refinement may not be too 
serious. Amenity-wage preferences are more likely set by 
personal tastes than by an individual's occupation. However, 
firm may have substantially different offer curves for the 
various occupations. Without documentation the differences 
involved are not known. This study presents the supply-demand 
market workings for one set of occupations and the resulting 
geographical wage differentials may, in fact, be highly 
representative of much of the employed labor force. 

To illustrate, if the geographical service occupation wage 
differential employed as a proxy for all government employees 
indicates a 1.4 geographical ratio between Alaska and 
Mississippi, the ratio is likely to be similar for many other 
occupations, and the higher ratios for some occupations will be 
counter-balanced by the lower ratios for others, so that the true 
mean for all government occupations may be very close to the 1.4 
mean difference employed. This rationale is the only support 
offered in justifying the adequacy of data used. 

There is also a near insurmountable practical obstacle. 
Collection of geographically representative prevailing wage data, 
by even the crudest occupational classifications, would require a 
massive effort, far beyond the known current plans of any federal 
agency. Further such data, if possible to refine, would require 
definitions in such detail as to impose an extreme burden on 
reporting firms. Prevailing wages by occupation, industry, and 
location are more a concept than a measurable reality. 
Together, both the expected adequacy of using a single proxy 
prevailing wage, and the complete absence of more detailed wage 
alternatives, justifies its use here in developing geographical 
comparisons of government public seirvice cc^ts. 

The contracted services market prices professional, 
technical, and skilled services such as consultants, engineers, 
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data processing personnel, repair persons, security, maintenance 
and yard personnel, craftsmen, laborers, etc., contracted«-not 
permanently employed— -by state and local governments. Telephone^ 
rent, insurance, water and sewerage, personnel training, medical 
services, local transportation, are the types of services 
governments may contract. No specialized price series is 
availeujle. Since the services involved are labor intensive, it 
is assumed that prevailing wages used for the labor market above 
are applicable. 

The consumer market prices the goods purchased locally by 
state and local governments. The items consist mostly of 
consumable supplies and materials for the office, classroom, 
laboratory, health units ^ and building and ground maintenance; 
food; and small, inexpensive equipment items not carried or 
depreciated as property. (Recall that COGS prices only pxiblic 
human service operations so that materials for buildings and 
roads are excluded.) These oaostly consumable supplies are likely 
to be purchased by jurisdictions in large quantities at wholesale 
prices. Also, some locations may have offsetting price advantage 
and disadvantages for some items. However, other than these 
generalities little information is available on the quantities 
and prices of the specific goods involved. 

It is assumed here that the price differentials involved 
parallel that of the family consumption items priced for the Cost 
of Living Index. These prices are used for pricing the consumer 
market component of the Cost of Government Services Index. To 
the extent that the actual price differences paid by governments 
are less than for family consumption, use of this component of 
the CLI to estimate prices in this market results in slight over- 
pricing in high cost areas, and under-pricing in low cost areas. 

The national market includes the goods and services having 
no significant price differentials. This rarity occurs because 
there is a single or only a few supplies for certain high cost 
items or because patents and copyrights have created a monopoly 
or oligopoly product market. Fairly uniform prices also occur in 
highly competitive industries with low product transportation 
costs. Items and services which exhibit some uniformity in 
pricing include telephone service, computer software and 
hardware, text and library books, camera film, etc. 

The energy market is more complex than simple comparison of 
prices. Both prices and the type of fuel used locally, heating 
and cooling needs, and efficiency of conversion, all need to be 
taken into account. Thus the "price" involved is actually a 
yearly expenditure amount. Although pricing energy for 
government expenditure should employ commercial rates and perhaps 
other revision, ACCRA data for heating and cooling yearly costs 
for residences (including other electrical usage, telephone, and 
sewerage) has been used as the only available approximation. 
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These ACCRA utility prices have previously been discu. i>ed in 
Chapter II. 
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APPENDIX A: KEGRESSION ANALYSIS TO PREDICT CONSUMPTION & HOME 
OWNERSHIP COSTS 

Compilation of the Cost of Living Indexes (CLI) of this 
study has been outlined in five steps: 

1. Compile indexes of Consiunption costs using the American 
Chamber of Commerce Research Association (ACCRA) data set. 

2. Compile indexes of Home Ownership costs using Housing 
and Urban Development (HUD) site prices and Dodge Construction 
Costs data sets. 

3 . Compile weighted average of Consumption and Home 
Ownership costs (C&H) for the core universe. 

4. Predict C&H costs for city groups #2, #2, and #4 based 
on regression analysis of the core universe. 

5. Compile Cost of Living Indexes for all locations as a 
budgeted weighted average of C&H costs, individual income taxes, 
and price neutral deferred benefits. 

These steps are discussed fully in Chapter 5. This appendix 
presents the regression analysis detail of STEP 4. 

Regression of the core universe (city group #1) , for which 
all data are available, is performed to determine the predictive 
equations of Consumption and Home Ownership (C&H) costs for the 
three other city group locations for which complete data are not 
available. The independent variables are: Home Ownership costs, 
Consumption costs, and Dodge Construction Costs. Organization of 
the data and results of the regression analysis are shown in 
Table F, reproduced from Chapter 5, on the following page. 

For city group #2, approximately 60 cities, C&H costs are 
predicted using an estimation equation with Dodge Construction 
Costs and Consumption costs as two independent variables. For 
city group #3, approximately 90 cities, C&H costs were predicted 
using an estimation equation with Home Ownerf^hips costs as a 
single independent variable. For city group #4, approximately 
280 cities, C&H costs were predicted using and estimation 
equation with Dodge Construction Costs alone as the independent 
variable. 

The appendix tables present the following elements of the 
regression of the core universe (150 observations) : Table A-l, 
"Statistics of Distribution," reports mean, standard deviation, 
and minimum and ma:cimuiL\ values for the four variables — C&H, Home 
Ovmership, Consumption, and Dodge Construction. Table A-2, 
"Correlation Matrix," :repcrts correlation values for the four 
variables. Tables A-3, A-4, and A-5, «*Regression Analysis, City 
Group #_," report the r^.gression analyses for city groups #2, #3, 
and #4 respectively. 
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The correlation matrix can be used to determine the degree 
to which each of the components independently contribute to C&H 
cost values for the core universe. Dodge Construction Costs have 
the lowest cross-correlations indicating that this variable makes 
a unique contribution to total costs. 



Table F. Cost of Living Data Organization and Regression Stammary 
AVAIIABILITY AND ORGANIZATION OF DATA 



City Number 
Grouping of Cities 



#3 

#1 Core 
universe 

#2 

#4 



90 
150 

60 
280 



Data Set (by source) Availability 



pome Ownership 
Dodge + HUD 

YES + YES 

YES + YES 



Consumption 
ACCRA 



YES 



YES 



YES 



REGRESSION ANALYSES OF THE CORE UNIVERSE 
Estimation Equations 



Core Empirical measurement 
Universe 



City Sp C&H 
#2 ' 

City Gp C&H 
#3 



.345 X Dodge + .234 x 
Consvimption + .465 

.396 X Home ownership 
+61.3 



r2 



City Gp C&H = .603 >: Dodge + 40.5 



.8725 
.8234 

.7684 



Standard Accuracy 
Deviation Level 

0.0 1 



2.7 
3.9 

5.4 



2 
3 



R-square values indicate the "goodness of fit" of the 
straight line prediction equation to the actual observed values. 
It indicates the degree to which the prediction equation 
"explains" variance in the dependent variable (C&H costs) , or, 
more simply, the accuracy of the prediction. High R-square 
values mean that differences between predicted and actual values 
will be small. This difference is measured by the standard 
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deviation. 



A standard deviation of 2.7 index points, for locations in 
city group #2, as an example, means that the predicted c&H costs 
for 68 percent of the cities within the group are expected to be 
within + or 2.7 index points of the actual costs if the actual 
costs are normally distributed. An additional 27 percent of the 
cities in the group will likely have predicted costs between + 
2.7 and + 5.4 index points above actual values, or between -2.7 
to -5.4 index points below actual values. An addi<*ional five 
percent of the city predicted costs are expected to/ vary from 
actual values by + or - 5.4 index points or more. The assig;.ad 
accuracy levels—^, 3, and ±, reflect larger standard deviations 
and hence an increasing range of expectv^d deviation of predicted 
values froia actual values. 

Figures A-1, A-3, ^nd A-5, "Predicted Versus Actual C&H 
Costs, Core Universe," p isents a plot of predicted versus actual 
core universe c&H values, the predicted valufas from the 
estimation equations for city groups #2, #3, and #4, 
respectively. Figures A-2, A-4, and A-6, "Predication Error 
Versus Actual C&H Costs, Core Universe," presents a plot of the 
difference between predicted and actual C&H values from the 
estimation equations for the city groups as above. 

The later three even numbered figures indicate that the 
predicted values for C&H costs, for all three estimation 
equations, tend to be more frequently under-predicted for high 
absolute values; and more frequently over-predicted for low 
absolute values. This means that the predicted city values for 
Consumption and Home Ownership have a tendency to exhibit less 
deviation from the average, than likely actual values. Thus the 
predicted high CLIs of this study are probably slightly low; the 
predicted low CLIs probably slightly high. 



This systematic error suggest that the relationships 
between the independent variables and the C&H costs dependent 
variable used to establish the estimation equation are not 
linear. Non-linear regression could be used to reduce these 
errors of prediction. 
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Table A-1. Statistics of Distribution 



summarize 



varname 


1 Obs Hean 


Std. Dev. 


Mm 


CandH 


6 21.6666667 


1.50554531 


19 


Home 


6 35.5 


1.87082869 


33 


Consuup 


6 41.8333333 


6.73547821 


29 


Dodge 


6 55.8333333 


5.77638872 


49 


Table A-2. Correlation Matrix 




, corr 








(obs=6) 










CandH Home 


Consiunp Dodge 




CandH 
Home 
Consump 
Dodge 


1.0000 
-0.6391 1.0000 
-0.0066 0.5000 
-0.0077 0.6570 


1. 0000 

0.8268 1.0000 





Max 



23 
38 
47 
62 



Table A-3. Regression Analysis, City Group //2 
Dependent variable: CandH 
Independent variables: Consump and Dodge 



. regress 


CandH Consump 


Dodge 




(obs=6) 






Source 


SS 


df 


MS 


Model 


.000668003 


2 


.000334001 


Residual 


11.3326653 


3 


3.77755511 


Total, 


11.3333333 


5 


2.26666667 



Number of obs 
F( 2, 3) 
Prob > F 
R-square 
Adj R-square 
Root MSE 



Variable] Coefficient 
+ 



Std. Error t Prob > |t| 



6 

0.00 
0.9999 



1.9436 
Mean 
21.66667 



CandH 



k Consump 
Dodge 
cons 



.2293987 
.2674872 
8.875065 



-0.001 
-0.007 
2.453 



0.999 
0.995 
0.091 



41.83333 
55.83333 
1 



Table Regression Analysis, City {iroup #3 

Dependent variable: CandH 
Independent variables Home 

• regress CandH Home 
(obs=6) 



Source 


1 


ss 


df 


MS 




Number of obs 
F( 1, 4) 
Prob > F 
R-square 
Adj R-sr Aare 
Root MSE 




6 

2.76 
0.1719 


Model 
Ilesidual 




4.62857143 
6.7047619 


1 
4 


4.62857143 
1.67619048 




= 


Total 




11.3333333 


6 


2.26666667 






1.2947 


Variable! 


Coefficient 


Std. Error 


t 


Prob > |t| 




Mean 


CandH] 












21 


.66667 


Home 
_cons 








.3094872 
10.9995 


-1.662 
3.630 


0.172 
0.022 




35.5 
1 



^ Table A-5. Regression Analysis, City Group //4 
] Dependent variable: CandH 

Independent variable: Dodge 

. regress CandH Dodge 
(obs=6) 



Source 


1 


ss 


df MS 


Number of obs 
F( 1, 4) 
Prob > F 
R-square 
Adj R-square 
Root MSE 




6 


Model 
Residual 




.000666001 
11.3326673 


1 .000665001 
4 2.83316683 




0.00 
0.9885 


Total 




11.3333333 


5 2-26666667 






Variable! 


Coefficient 


Std. Error t 


Prob > |t) 


Mean 


CandH! 








21 


.66667 


Dodge 
_cons 






.1303151 -0.015 
7.308302 2.980 


0.989 
0.041 


55 


.83333 
1 
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Appendix B: STATE AND LOCAL GOVERNMENT BUDGET 

The market basket to be )riced for the Cost of Government 
Services Index (Chapter 11) must be applicable to any of the 
jurisdictions involved. It must therefore reflect the general 
proportions ami types of services common to all state and local 
governments, and be applicable to the range of population sizes 
and densitit:^ represented, and the specialized budget 
requirements imposed by environmental conditions. A single index 
can never be this representative. Most indexes are simply based 
on a national average budget. Such .m index is applicable to any 
given location to the degree that the goods and services 
purchased by the jurisdiction are similar to the national average 
selection and mix. In most instances the similarities are 
sufficient lo allow the index to be used for the financial 
adjustments intended. 

It would be desirable to allow some latitude in budget 
composition to account for the special expenditure requirements 
in some jurisdictions. Snow removal, for example, and other 
costs imposed by climate, security, and natural phenomenon are 
not geographically uniform, yet they are legitimate, if 
inconii^istent, budget items for many state and local goveimments. 
It is sound economics to compare the prices of market baskets so 
adjusted, if the jurisdictions involved believe the alterations 
more accurately reflect tmie site conditions. Rarely, if such 
costs are completely supplemental, i.e., not covered in existing 
budget categories, the expenditure amount should be added to the 
budget.^ If the costs more likely reflect a variation in 
operations, such as air cooling rather than heating, the item 
should be substituted in the budget. Changes of this nature in 
the size or composition of the budget generally have little 
effect on overall index values because of the usual small weights 
involved. However, in a few instances some conditions such as 
property insurance in areas of severe earthquake potential, can 
add significantly to the costs of providing public services. The 
Cost of Government Services Index developed here has no 
individual city or state adjustments of this type. 



^ Every type of state and local govenment expenditure is 
covered in the national budget. Many fairly common but not 
uniform expenditure items such as snow removal are thus 
adequately taken into account in a national average budget. An 
item may be added to the national budget for a limited number of 
jurisdictions only when the cost load involved is truly 
exceptional. Property insurance costs against earthquake damage 
in parts of California, for example, are substantially greater 
than evident from pricing the small insurance component of the 
national average budget. 
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The marJcet basket used in index construction may be based on 
a physical count of items purchased, or, the budget proportions 
expended for each item may be subs' '*-uted as a proxy without 
error, provided prices changes are expressed as relatives 
(percentages) . The use of budget proportions avoids the 
difficult and time consuming task of a physical count. since a 
geographical price index is fixed in timo for a given yi^^ar, a 
Paasche or variable-weight approach is required (as opposed to a 
Laspeyres-type, or fixed weight applicable to a time series 
inflation index) . The budget proportions must be altered 
periodically to reflect changes in average purchase patterns, 
i.e., in physical count mix. Also, since prices of the various 
items will fluctuate, the budget proportions vill change without 
a change in physical count proportions. Triis requires that the 
budget proxy be periodically adjusted to exclude inflationary 
unanges. 

The composition of expenditures for the current operations^ 
of state and local governments is shown in Table B-1. Weights 
for the major divisions were derived from National Income 
Accounts data. Bureau of Economic Analysis, U.S. Department of 
Commerce. Subdivision weights were derived from median values of 
a number of state budgets secured from the National Association 
of state Budget Officers. The dominance of salaries and wages 
and related personal service expenditures in tha budgets 
demonstrates the labor intensive nature of state and local 
goveimment operations. 

For pricing purposes budget items are organized by market as 
shown in table B-2. Five markets are represented: the labor 
market for pricing salaries, wages, and benefits of state and 
local government employees; the contracted services market for 
pricing personal and other contracted services; the energy market 
for pricing electricity, heating, and motor fuels; the consumer 
market Zor pricing goods purchased from local retailers and 
wholesalers; and the national market for pricing those few goods 
and services purchased from national distributors with minimal 



^ Excluded from the budget are capital (including equipment) 
investment, and governmental activities where current revenues 
stibstantially cover costs, i.e., government sales* (school lunch 
program, higher education auxiliary enterprises, trash 
collection, natural resources, etc.), and government enterprises 
(government ope-.ated utilities, public transit systems, public 
housing, toll roads and parking, liquor stores, lottery, etc.). 
Also excluded are direct assistance and subsidies to the public, 
and Medicaid. * where expenditures exceed sales, net 
expenditures are shown. 
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geographical price difference* 

Total current oferations from Table B-1, excluding 
interest , ^ is shown in column 1 . Colximns 2 and 3 report the 
current operating budgets (similarly organized) for the two 
dominant^ public services — elementary-*secondary schools and 
higher education — respectively. The budget weights for the COG 
were estimated from all three distributions, taking into account 
the inclusion of additional energy and material proportions in 
the total budget for highways and utilities not covered by COGSo 
The weights selected as a national average for government human 
services are labor, 76 percent; contracted services, 8 percent; 
energy y 5 percent; consumer, 9 percent; aiid national, 2 percent. 
Calculation of specialized indexes using the school and higher 
education distributions resulted in no significant state-by-state 
departures from index values derived from this selected COGS mix. 



^ Only a few items purchased by state and local governments 
are in this national market category. Postage is. So are long 
distance telephone, air travel, and books and periodicals sold by 
national publ ishing firms . This category may also include 
certain national brand supplies and materials sold through 
limited distributorship. Certain major equipment manufacturers 
may charge standard prices for repair servic3s. The exact 
proportion of state and local government budgets sxibject to 
national market pricing is unknown. For purposes of index 
construction, it is assximed that about one-fourth of supplies 
and materials, small equipment replacement, and library 
materials are in this category. 

^ Payment of interest has been excluded from the simplified 
budget although normally classified as a current operating 
expenditure. The importance of interest payments in government 
total and specific function budgets varies greatly depending on 
local borrowincT policy and size oz construction programs. 
Because of this variance it is appropriate to exclude interest 
payments from comparison of program costs and consequently this 
factor is excluded from xhe, Cost of Government Services Index. 

^ The relative importance of the labor componp*-* of public 
services (excluding direct assistance, subsidies, -ind highway 
material) is shovm by the following 1982 full-time-equivalent 
employment distribution of state and local governments: 
education, 48.2%; health and hospital , 12.1%; police and fire 
protection ^> 7.7%; highways, 4.7%; pui j welfare, 3.5%; local 
utilities, 3.4%, other and im-allocable 20.1%. Source: Bureau 
of the Census, U.S. Department of Commerce, Historical Statistics 
on Governmental Finances and Employment , Census of Governments, 
Volume 65, Topical Studies, Number 4 (Washington, D.C.; 6P0, 
1982) . 
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Table B-1 

Estimated Composition by Object Category of current Operation^ 
Expenditures of state and Local Governments, 1984. 

Percent of total 

Category expenditures 

Salaries and Wagrs^ 52.0* 

Benefits and Retirement 12.7* 

Professional Services 2.7 

Consumable supplies and materials 7.5 

Office 0.9 

Machinery and Equipment Operation 0.6 

Medical , Chemical , Research 1 . 2 

Food 0 . 5 

Building and Roads 4.3 
Current and Recurring Operating Expenses ....... 15.7 

Travel and Per Diem 0.9 

Contracted Maintenance and Repair 2.3 

Postal, Telephone, Coiai:anications 2.0 

Water and Sewerage 1.5 

Rent 1 . 5 

Energy 6 . 2 

Contracted Services 1.0 

Other 0 . 3 
Interest 9.4* 



^ Current operations exclude capital and equipment investment, 
government sales* and enterprises, direct assistance and 
subsidies, and K licaid. See text footnote 1. 

2 The percent distribution of employees by occupation for state 
and local governments are as follows: professional specialty 
including faculty and teachers, 35%; administrative support 
including clerical, 18%; protective service inaluding police and 
fire fighters, 15%; executive, administrative, and managerial, 
9%; service except protective, 6%; technicians, 3%; all other, 
13%. Source: Bureau of the Census, U.S. Department of Commerce, 
Detailed Characteristics of the Population . Chapter D, U.S. 
summary, 1980 Census of the Population (Washington, D.C., GPO) . 

Sources: * identified percentages were derived from National 
Income Accounts data. Governments Division, Bureau of Economic 
Analysis , U.S. Department of Commerce , Washington , D . C . , David 
Levin, contact* other percentages derived from median values of 
individual state budgets classified by object provided by th^ 
National Assc ation of state Budget Officers, Washington, D.C. 
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Table B-2 

Distribution of Simplified State and Local Government Total, 
School, and Higher Education Current Operations Budgets 
Classified by Object for Pricing Purposes, 1984. 



Market 



Labor 



Budget Object 



Total State 
& Local Govt 



Higher 
School Education 



Salaries and wages 

Professional 

Non-professional 
Benefits and retirement 

Total 



Contracted irrofessional, technical, 
Services 



56.3% 



13.7 
70.0 



Energy 



Consumer 



52.3% 
11.9 

13^^. 
77.9 



46.8% 
14.5 
17.2 
78.5 



& skilled services 


6.4 


3.3 


2.7 


Communications 


2.2 


0.8 


1.0 


Rent, insurance r other 


2.0 


3.4 




Water and sewerage 


1.7 


0.2 


0.2 


Total 


12.3 


7.7 


4.9 


Prime fuel, electricity. 








auto fuel 


7.6 


3.7 


6.1 


Supplies & materials 


8.1 


6.9 


3.9 


Small equip replacement 




0.6 


2.1 


Library materials 




1.2 


2.5 


Total 


in 


8.7 


8.5 



National Supplies & materials, 

small equip replacement, 
library materials 



2.0 



2.0 



2.0 



Weights for human services selected for Cost of Government 
Services Index: Labor, 76%; Contracted services, 8%; Energy, 5%; 
Consumer, 9%; and National, 2%. 

Note: Fiscal iata co be adjusted using COGS must pertain to state 
and local government current operations in provision of public 
human se'i,vices and relate to expenditures for the above obj ect 
type classifications. Excluded are interest, capital 
investment, equipment expenditures, and direct aid or subsidies 
to the public. 

Sources: Total state and local government budget derived from 
National Income Accounts data and individual state budgets, see 
Table B--1. School and higher education budgets updated (based on 
application of individual item inflation rates) from Kent 
Halstead, Inflation Measures for Schools and Colleges , National 
Institute of Education, U.S. Department of Education, Washington, 
D.C. 
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84 


9 Aft 


ftA 

oo 


89 


105.0% 


VA 


Alsbaaa 


MSA 


Oadsden 


Btowib 


103.057 


85 


2.4« 


87 


28 


104.9% 


92 


AiaDSM 


JtOA 


mmtaYiiio 


Kaaison 


1GS.908 


80 




VU 


29 


104.7% 


OA 


Alabaaa 


N8A 


Nobtla 


Kobile 


443.538 


91 


2.4« 


92 




104.3% 


98 


AiaDaaa 


wot 


nGniscnearr 


ROuvcomry 


272.887 


89 


9 A% 
A. 4% 




A4 


103 •v« 


OA 


Aiapcaa 






VmI 1 ■ifMVM 

ISA IBuu^Cl 


73.828 


88 


9 Aft 






lv4 . 7« 


OA 
¥4 


Aiax>8Ba 




O01BO 


IWl 1m» 


26,884 


89 


9 Aft 


on 

VI/ 




104. 7« 


OA 


Atacaaa 


NBA 


TBScaiovsa 


^Ffttatf^ml MAMA 


137.541 


85 


9 A* 

A.a% 


AT 

O f 


28 


10o.v« 


09 


Aia^iica 




MeOIKirBSa 


Ancuoraipo 


174.491 


138 


A Aft 




287 


91.2% 


llO 


Alaska 




Fairbanks 


Fairbanka 


83.645 


138 


0.0« 


127 




91*8% 


118 


Alaska 




Jossati 


Juneau 


19.528 


137 


0.0% 


127 




91.2% 


110 


Aritosa 




Casa Oraado 


Final 


90,918 


95 


I.7« 






101. St 


A* 

«%> 


AriB094 




DoQflas 


Cocbise 


80.717 


95 


1.7% 


93 




101.8% 


oe 


''risoaa 




Vlafataff 


Coconino 


74.947 


102 


1.7% 


100 




101.2% 


lUl 






KinzBcta 


ISobava 


65.693 


89 


1.7% 


00 




101.2% 


at 
91 


Arisosa 


USA 


Pbcaaiz 


Maricopa 


1.809.052 


99 


1.7% 


98 


98 


lOO.S^ 




Arisona 




Frcscoi;t 


Yoavapai 


68.145 


101 


1.7% 


99 




101 •i% 


101 


Arisona 




TdOSOB 


Pisa 


831.443 


08 


1.7% 


92 


81 


101«8% 


a^ 


Ariso&a 




Yens 


Ynza 


90.554 


103 


1.7% 


101 




101.2% 


1A9 

1U« 


AHcansas 




Sataavilia 


IbdvpeadsBce 


90.147 


76 


1.9% 


81 




«Aa 


•4 


Arica!tsts 




BiftnaviAio 


Miaaiaaippi 


59.517 


87 


1 .ojS 


OO 




0 AA Mr 


o# 

Wm 


Arkafisas 




ai iiorvzo 


tin 4 An 

union 


49.989 


89 


t ttft 


flO 

on 




t AA 4NC 


93 


ArKaDwn 


IwA 




leasu in^^on 


100.494 


86 


1 Mc 


Or 


39 


4 AA 


91 


Aritapsas 




roraat ciiy 


Ok. rranois 


80.888 


87 


1 fift 


AA 




104.3% 


92 


Arkansas 


m 


rort Saith 


Sebastian 


191.812 


87 


1.8% 


88 


83 


104.4% 


92 


Arkassas 




Sot Spriofs 


Qarland 


69.918 


88 


1.8% 


89 




tC4.8^ 


93 


Ax^iansas 




Jonesboro 


Craicbaad 


63.916 


87 


1.8% 


88 




104.8% 




Arkansas 


ISM 


Littlo Rock 


Fulatki 


474.484 


91 


1.8% 


93 


41 


109. t% 


98 


Arkansas 


MCA 


Pina Bluff 


Jefforson 


90.718 


87 


1.8% ' 


88 


86 


104.4% 


92 


Calif 


USA 


feaksrsfiald 


Kara 


403. Odi 


102 


1.9% 


100 


103 


99.8% 




Calif 




Biabop 


Inyo 


17.895 


110 


1.3% 


106 




*7.61^ 


164 


Calif 


KSA 


Chico 


ButU 


143.881 


105 


1.3% 


103 


108 


99.8% 


102 


Calif 




Bnreka 


Roaboldt 


108.525 


108 


1.3% 


105 




97.8% 


lot 


Calif 




Fairfield, Vaoa?la, Rlara Solano 


235.203 


M2 


1.3% 


ic^ 


176 


98.6% 


104 


O 

:R1C 






1 




16b 




1 
1 

1 









f 

I 



Tablo 9* Cost of Coztaiaption i«;d Cospostnts, 1088 



Rotot 8m last pass of table 9 foi^ consnption fonrales asd eatiaetion aeettrasy levala* 











IC3A or 


****^C0I(8f9' 









Cit7 or SJrbaa Araa 




County 






8UtO 




Cotzaty 


PonalstiGB 






Calif 


ISA 


Trattx) 


Praaao 


BIB 018 


1 AA 
IvO 


iin 

IIU 


Calif 


X8A 


iM Asc^lod (1) 


toa Anfolea 


7.4/7.4ai 


111 




Calif 




Karyavillo 


Yoba 


40.783 


109 


11A 


calif 




Noataray 


Ko&teray 


890.464 


lit 


11 4 


Calif 


jm 


Oakli2idt t^avark 


Alasada 


1,761.751 


191 


126 


Calif 




Pac^fica. SI Granada 


8aa natao 


868.164 




isi 


Calif 




Pala sprleso 


Riversida 


668.190 




ino 


Calif 




Placarrilla 


81 Dorado 


65.812 


ino 


114 


Calif 




KatSdias 


Shasta 


155.618 


lU9 


209 


Calif 




{i9ds9od City, Caa Bnmo 


8aa Katoo 


588.164 


1 1 A 


llv 


Calif 




Gacraassto 


Sacraaranto 


2.099.814 


106 


111 


Calif 




8«iat Itoleaa, Rutkarfopd 


Rapa 


99.198 


112 


117 


Calif 


mk 


Salioaa 


Kontarey 


290.444 


118 


122 


Calif 


lesA 


8aa Saraardioo. Barston 


8aii Biiraardioo 


1.858.182 


108 


107 


Calif 




82a Diaso 


^8ao Dieso (oity) 1.681.646 


116 


121 


Calif 


lesA 


Sail rraaoiio 


San fracolao 


1.488.871 


12$ 


128 


Calif 


USA 


8sa Josa 


Santa Clara 


1.295.071 


118 


118 


Calif 




8aa Lais Obiapo 


San Lula 


185. S45 


11.1 


116 


Calif 




Sasta Karbara. 8ata laarla Sasta Barbara 


288.660 


114 


119 


Cilif 


mli 


Saata Rota. Sodtga 


Sonoaa 


299*827 


120 


Its 


Calif 




StocktoQ 


San Joeijnln 


847.848 


103 


118 


Calif 




8a€a&9illa 


Lasian 


21.661 


109 


lis 


Calif 




Visalia 


Tnlara 


246.751 


lf>l 


105 


Calif 




^intara 


Yolo 


118,374 


109 


114 



Colora^ 


K8A 


Ssaldar, Allana^orfe 


fiotildar 


1H.688 


•8 


108 


Colorado 




C£8tla Reck 


Ooiaclaa 


25.158 


108 


106 


Colora^ 




Caatral City 


dilplB 


2.441 


102 


106 

98 


Colorado 


Colorado Spricsa. Calhaa 


81 Paao 


809.424 


94 


Colorado 


mK 


DOfiTS;?' 


Danrar 


1.428.838 


100 


104 


Colorado 




rioriiaaat 


Tailor 


8.034 


108 


110 


*k>2orado 


yort i^ll£&a 


'Lariaar 


149.184 


95 


£9 


^lorado 




Oraad Jnsctioa 


Miaa 


81.880 


98 


100 


Colorado 


RSA 


Oroaloy 


Ifald 


123.488 


100 


104 


Colorado 




U JeaU 


Otero 


22.567 


98 


99 


Cotc:ado 




Laka faorca 


Park 


8.338 


108 


110 


Colorado 




KontrosA 


tfontr^ta 


84.352 


98 


102 


Colorado 


mx 


Poablo 


ruablo 1 


126.972 


(»2 


98 


Colorado 




Storing 


tosaa 


19.800 


102 


106 


Colorado 




Stratburf 


Adasa 


245.944 


102 


106 


Colorado 




Trinidc^ 


Laa Aalsaa 


14.697 


96 


100 


Conn 


1^ 


Hartford 


Rartford 


807.148 


109 


218 


Cona 


KSA 


Row Havafi. ttitorbtcry 


irtir Ravoa 


761.325 


108 


113 


Coun 


KSA 


nortfich. ^ London 


Beif London 


238.409 


97 


101 



ERIC 



I6i> 



Satifia- 

Anncal »€» ^ACCfiA daU tion 

property conat Tranapor- Accnracy 

coata coata food Utilitiaa utioa Soalth Kiao. Laral 





1ST 


lv3*8 


88.8 


1^*1 


188.8 


108.8 


104 


128 


95*8 


106.4 


100.1 


118.2 


103.4 




122 




85 










128 




88 








181 


185 




85 










13o 




85 










120 


100*8 


90.6 


£04.8 


181.8 


109.2 




128 




88 








119 


118 




85 










180 




88 








187 


188 


104.8 


73.0 


118.8 


183.f 


107.9 




• 127 




e. 








158 


180 




88 








184 


128 


88.1 


84.7 


lli.l 


li*0.8 


•8,1 


163 


120 


101.8 


87.4 


189.8 


128.2 


105.0 


166 


135 




85 








178 


131 


99.4 


68.8 


110.8 


188.8 


101.9 




126 




88 








143 


128 




88 








160 


127 




86 








129 


128 




88 










121 




88 








114 


180 


97.4> 


98.8 


108.4 


108.8 


irn.8 




122 




85 











110 


108.4 




188.8 


118.6 


S8.8 




110 




78 










110 




78 








108 


116 


84.8 


81.8 




118.0 


88.8 


115 


110 


102.4 


76.4 


SIO.O 


108.8 


89.8 




116 




78 








104 


104 


100.1 


78.4 


108.8 


108.1 


•8.8 




102 


107.8 


71.0 


106.8 


111.8 


98.6 


108 


110 




78 










98 




78 










116 




78 










102 




78 








101 


105 




87.3 


88.8 


98.8 


H.O 




109 




78 










21s 




78 










99 




78 









118 
122 
100 



108 
109 
102 



105.1 
103.1 



14) .8 

liz9.7 
130 



104.4 

102.8 



128.0 
181.1 



i!!.7 

107.C 



IG. 



Tibl* 4. Pto^ttf ftmrthlp Costs by City, 1088 
Ktoidtatl&l slQslft foaiiy Inm. 



Hcighborfcood locations 42* within city lisito Imt tot ia city cort. 

C» »uburb«a, 8» rural. 
• Totol umual coit ° sortf&so of 6) intsrast and prinoiplo rato 
. on 80» of property value, plus property tmiBt, 



8Uto City Urbca Area 

Ctlif 970810 

Calif* Loe Afisroleo (1) 

Calif fiSaryivlllo 

Calif Ksaterey 

Calif Oaklaad. Smric 

Calif Facifica. Bl Granada 

Calif Paia OpriBfi 

Calif Placerville 

Cali^ Kaddios 

Ca!:ir Kstheood City* 8in Brcno 

Calif Saoraaentor 

Calif Saint Selesa. Ratborford 

Calif taliasa 

Calif 8aa Bernardieo, Baratov 

Calif 8aa Oltso 

Calif Saa Prenoiso 

Calif saa Jc«a 

Calif San Uia Obii^o 

Calif Saata Barbara. Sata Karia 

Calif Santa R&ea. Bodega 

Calif atosktofi 

ealif Saaanvills 

Calif Viaalia 

Calif Mi^t 7d 



Calerado B0s1«l^» AlBeaapar^c 

Colorado Caatla nocdt 

Colorado cta^ral City 

Colorado Colorado Spriaca. Callaan 

Colorado Oemr 

Colorado Fl&ritiaat 

Colorado yort Colliaa 

Colorado Oraad Jinwtiofi 

Colorado Orooley 

Colorado La Jaata 

Colorado f«lea 3aonra 

Colorado Moatrote 

Colorado Ptsablo 

Colorado 8tar.^ii« 

Colorado Straxibors 

Colorado Trinidad 



Ccna *?artf8rd 

Coca tlew Kayen. Vatefbary 

Cona Ifomlcb. mm London 



SITB PRICS 
7.700 8Q ft lot 
$/aq ft Dollars 

82.88 S20.887 
$4.08 $38,226 



$8.40 $41,880 

$2.00 $18,400 

$2*74 $21 ,21 

$8.08 $84,888 
$2.27 $17,443 
$5.88 .^8.204 
*5.70 O^J.COO 
$7.ox $37,827 

$4.18 $32,104 
$8.69 $43,788 
$2.08 $22,738 

$1.04 $14,013 



$1.4a $11,266 
$ri.67 $20,838 

$1.88 $14,217 

$1.76 $13,314 

$1.47 $11,311 



$1.70 $13,108 
$2.i7 $16,748 
$1.30 $iC.000 



C09ISTRtJCTI(» COST PROPERTY 
1.800 aq ft bouse VAUKl 
$/8q ft Dollars Dollai^ 



$80.03 

$;H>.47 

$48.28 

$80.47 

$83.13 

$63.13 

$49.18 

$48.28 

$48.49 

$61.38 

$48.26 

$80.03 

$80.47 

848.70 

$40.59 

$U3.13 

$81.80 

$49.18 

$49.89 

$50.03 

$48.28 

$47.82 

$47.38 

$48.28 



$43.89 
$43.29 
$43.89 
$48.60 
$43.39 
$48.80 
$41.18 
$40.29 
$43.89 
$38.82 
$48.60 
$40.29 
$41.62 
$42.08 
$43.^ 
$38.96 



$75,047 

$75,712 

$72,391 

$V5.712 

$79,896 

$79,698 

$73,719 

$72.3t)l 

$89,734 

$77,040 

$72,391 

$75,047 

$75,712 

$73,055 

$74,383 

$79,698 

$77,704 

$73,719 

$74,363 

$75,047 

$72,391 

$71,727 

$71,063 

$72,391 



$65.<K^ 
$85.0d5 
$85,085 
$68,408 
$85,085 
$88,408 
$81,765 
$60,486 
$88,088 
$87,780 
$88,408 
$80,486 
$82,429 
$84,421 
$88,088 
$68,444 



PttO?ERTy TAX58 
rate tax 
Percent Dollars 



TOTAL mZAL 
PSWSRTr COST* 
Dollara inden 



$42.80 $88,757 
$42.98 $84,421 
$40.20 $80,438 



$95,704 
$113,037 


0.84k 
0.98» 


$808 
$1,122 


$6,933 
$8,414 


iia 

137 


$121,278 


0.88% 


$1,082 


$8,824 


144 


$85,134 


2.24% 


$1,085 


$8,504 


106 


$93,512 


i.ua« 


$968 


$8,983 


113 


$114,600 
$90,496 
$119,677 
$123,596 
$135,531 


0.89a' 

1.0811 

S.07« 

0.06« 

0.78X 


$1,025 
$975 
$1,284 
91.188 
$1,052 


$8,389 
$8,767 
$8,944 
$9,096 
$9,726 


186 
.10 
146 
148 
189 


$106,678 
$118,832 
$95,128 


0.84ft 
0.98% 
1.02« 


$1.C06 
$ltl45 

$966 


$^.W 
$8.75;) 
$7,054 


124 

143 
116 


$85,975 


0.83% 


$714 


$6,216 


101 


$79,672 
$85,621 


1.01ft 
0.95ft 


$808 
$818 


$5,907 


•6 

103 


$75,082 


1.08ft 


$821 


$5,684 


§8 


$78,599 


1.10ft 


$888 


$5,884 


98 


$73,740 


1.07!^ 


$788 


$5,507 


•0 


$76,882 
$81,167 
$70,438 


k.68ft 
1.88ft 
l.'lOft 


$1,271 
$1,806 

9W88 


$8^«01 
e3.701 
$5,494 


101 
109 

00 



